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Description 
TECHNICAL FIELD 

[0001] The present invention relates to novel therapeutically active compounds, methods for their preparation, phar- 
maceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs. 

BACKGROUND OF THE INVENTION 

[0002] WO 89/06644 and WO 94/11337 disclose tertiary 3.3-diphenylpropylamines having anticholinergic activity, 
especially for the treatment of urinary incontinence. SE-A-215499 discloses secondary 3.3-diphenylpropylamines hav- 
ing an advantageous effect on the heart and circulation. US-A-3.446.901. GB-A- 1.1 69.944 and GB-A- 1.1 69,945 dis- 
close 3,3-diphenylpropylamines having antidepressant activity. DE-B1-1216318 discloses preparation of diphenyla- 
Ikylamines having effect on the heart and circulation. 

SUMMARY OF THE INVENTION 

[0003] In accordance with the present invention, novel therapeutically active diarylpropylamines have been found 
which like the 3.3-diphenylpropylamines known from WO 89/06644 and WO 94/11337 above have favourable anti- 
cholinergic properties, and which therefore also can be used for the control of events mediated by acetylcholine, like 
urination. 

[0004] In one aspect, the present invention provides novel compounds represented by the general fomiula I: 



Ri is hydrogen, hydroxy, alkyl. alkoxy. hydroxyalkyl. trifluoromethyl. amino, alkylcarbonylamino, alkylcarbonyloxy. 

halogen, 

R2 and R3 independently are hydrogen, hydroxy, alkyl. alkoxy, hydroxyalkyl, halogen, alkoxycarbonylalkyl. car- 
bamoyl, sulphamoyl. 

R"* is (o-hydroxyalkoxy, ca-amlnoalkoxy, ©-aminoalkylamino, alkoxyalkyi, hydroxyalkoxyalkylaminoalkyi, dihydroxy- 
alkyl, formyl. alkylcariDonyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyi, aminoalkyl, alkylami- 
noalkyl, dialkylamlnoalkyi, carboxyalkyl, carbamoylalkyi, carboxamidoalkyl. carboxyl, amino, nitro, cyano. nitrilo, 
cyanoalkyi, azido, alkyl of at least two cariaon atoms, alkoxy of at least two carbon atoms, hydroxyalkyl of at least 
two carbon atoms, 
R^ is hydrogen, halogen, alkyl, 

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by alkyl, alkoxy. hydroxy, hydroxyalkyl. 
halogen, alkoxycariaonylalkyl, carbamoyl, sulphamoyl, and 

R6 and R^ are hydrocarbyl groups which may be the same or different, together containing at least three carbon 
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected by 
oxygen atoms, and wherein R6 and R^ may form a ring together with the amine nitrogen, 
with the provisos that (a) when: 

(i) at least two of R2, r3 and R^ are other than hydrogen, or 

(ii) R1 Is other than hydroxy or methoxy. and Ar is other than phenyl that is ortho-substituted by hydroxy or 
methoxy, or 

(iii) Ar is heteroaryl. or 




I 



Ar 



wherein: 
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(iv) at least one of and is aromatic hydrocarbyl or cycloalkyl. tlien 

R^ may also be hydrogen, methyl, methoxy. hydroxy, hydroxymethyl. halogen, carbamoyl, sulphamoyi; 

and (b). when Ar is unsubstituted phenyl, then R^ R2, r3, r4 and R5 can not all be hydrogen; 

their salts with physiologically acceptable acids and, when the compounds can be in the form of optical 
isomers, the racemic mixture and the individual enantiomers. 

[0005] In another aspect, the present invention provides the compounds having the general Formula I above for 
therapeutical use. especially for the treatment of urinary incontinence related disorders. 

[0006] In still another aspect, the present invention provides a pharmaceutical composition comprising one or more 
compounds of the general Formula I above as the active ingredient, preferably together with a pharmaceutically ac- 
ceptable carrier and. if desired, other pharmacologically active agents. 

[0007] In yet another aspect, the present invention provides a method of treating a patient (animals, including hu- 
mans) suffering from a disorder related to urinary incontinence, which method comprises the step of administering to 
the said patient an effective amount of a compound having the general Formula t above. 

[0008] In another aspect, the present invention provides the compounds according to Formula I for use as a phar- 
maceutically active substance, especially as an anticholinergic agent. 

[0009] In yet another aspect, the present invention provides the use of the compounds having the general Formula 
I above for the manufacture of a medicament for the treatment of urinary incontinence related disorders. 
[0010] In stilt another aspect, the present invention provides processes for preparing compounds having the general 
Formula I above. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention comprises novel 3,3-diarylpropylamlnes and their phamriaceutically acceptable salts 
which are characterized by Fomiula I above and which are useful as anticholinergic agents. The compounds are par- 
ticularly useful for treatment of urinary incontinence. 

[0012] One subgroup of compounds of Formula I is defined by the substituent R^ being co-hydroxyalkoxy, o-ami- 
noalkoxy. <o-aminoalkylamino, alkoxyalkyi, hydroxyalkoxyalkylaminoalkyl. dihydroxyalkyi, fomriyl. alkylcarbonyl, alkox- 
ycarbonyt, alkoxycarbonylalkyi, alkylcarbonylaminoatkyl. aminoalkyl. alkylaminoalkyl. dialkylaminoalkyi, carboxyalkyi, 
carbamoylalkyl. carboxamidoalkyi, carboxyl, amino, nitro. cyano, nitrilo. cyanoalkyl. or azido. 
[0013] In a limited group of compounds within this subgroup, is hydrogen or methyl. r2, r3 and R^ are either alt 
hydrogen or one of R2, R3 and R^ is methyl, methoxy, hydroxy, carbamoyl, sulphamoyi or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy. hydroxy, 
hydroxymethyl, carbamoyl, sulphamoyi or halogen. 

[0014] Another subgroup of the compounds of Formula I is defined by Ar being heteroaryl. 
[0015] In a limited group of compounds within this subgroup, R^ is hydrogen or methyl, and R2, R3, r4 and R^ are 
either all hydrogen or one of R2, r3, r4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl. carbamoyl, sulphamoyi 
or halogen, and the others are hydrogen. 

[0016] Still another subgroup of the compounds of Formula i is defined by R1 being hydrogen, alkyi, hydroxyalkyi, 
trifluoromethyl, amino, alkylcarbonylamino, alkylcarbonyloxy, or halogen. Preferaby, Ar is then other than phenyl that 
is ortho-substituted by hydroxy or alkoxy. 

[0017] In a limited group of compounds within this subgroup, R^ is hydrogen or methyl, r2, r3, r4 and R5 are either 
all hydrogen or one of R2, R3, r4 and R^ is methyl, methoxy. hydroxy, hydroxymethyl, carbamoyl, sulphamoyi or hal- 
ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, 
methoxy, hydroxy, hydroxymethyl. carbamoyl, sulphamoyi or halogen. 

[0018] Yet another subgroup of the compounds of Formula I is defined by at least one of R^ and R^ being aromatic 
hydrocarbyl. cycioalkyi or a hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom at one or 
more positions. 

[001 9] In a limited group of compounds within this subgroup. R^ is hydrogen or methyl, r2, r3, r4 and R^ are either 
all hydrogen or one of R2, r3, r4 and R^ is methyl, methoxy, hydroxy, hydroxymethyl. carbamoyl, sulphamoyi or hal- 
ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, 
methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyi or halogen. 

[0020] In the compounds of Formula I, "alkyl", separately and in combinations, is preferably C^^alkyl, i.e. methyl, 
ethyl, propyl, butyl, pentyl. hexyl. heptyl, octyt. and Isomeric forms thereof, more preferably C^^alkyl, especially 
Ci^alkyl. 

[0021] SImllariy, "alkoxy", separately and in combinations, is preferably Ci^alkoxy, i.e. methoxy. ethoxy. propoxy. 
butoxy. pentoxy. hexoxy, heptoxy. octoxy, and isomeric forms thereof, more preferably C^^alkoxy, especially C^^alkoxy. 
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[0022] "Aryl" means phenyl or naphthyl. "Heteroaryr refers to a 5- or 6-membered heteroaromatic ring having from 
one to three heteroatoms, and which optionally may be fused to a homoaromatic ring, such as a benzene ring. Exem- 
plary heteroaryl groups are morpholinyl. thienyl, furyl. piperazinyl, piperidinyl, imidazolinyl. pyridazolinyl. oxazolyl. iso- 
xazolyl, pyrrolyl, Imldazolyl. pyrazolyl. pyridyl, pyrazlnyl. pyrimidinyl or pyrldazlnyl. 
[0023] "Halogen" Includes fluoro. chloro. bromo and lodo. 

[0024] When aryl is mono-substituted. It is preferably substituted in 2-position. When aryl Is di-substituted, it Is pref- 
erably substitued in positions 2 and 4. Preferred substituents are methyl, methoxy, hydroxy, hydroxymethyl. halogen, 
alkoxycarbonylalkyl. carbamoyl, sulphamoyl. especially methyl, hydroxymethyl and halogen. Aryl Is preferably phenyl. 
[0025] Preferred heteroaryl groups are thienyl, pynyl. thiazolyl. oxazolyl. methylthiazolyl and methytpynyl. 
[0026] Ri is preferably hydroxy, halogen, trifluoromethyl, amino, methoxy or hydroxymethyl. 
[0027] R2 and are preferably selected from hydrogen, hydroxy and methoxy 

[0028] R^ is preferably hydrogen, formyl. alkoxycarbonyl. alkytcarbonyl, hydroxyalkyi, alkoxyalkyi, carboxamidoalkyl. 
carbamoylalkyl. aminoalkyi, amino, azido, cyanoalkyl, carboxy or carboxyalkyl. More preferably. R"* is hydrogen, fomnyl. 
hydroxymethyl, hydroxyethyl. hydroxypropyl. hydroxybutyl, hydroxypentyl, hydroxyhexyl. ethoxymethyl. methoxycar- 
bonyl, amino, aminopropyl. acetyl, 1 ,2-hydroxyethyl. ethylaminomethyl. or hydroxyethoxyethylaminoethyl. 
[0029] R5 is preferably hydrogen. 

[0030] R6 and R^ Independently of each other preferably signify a saturated hydrocarbyl group, especially a saturated 
aliphatic hydrocarbyl group, such as Ci^-alkyl, especially Ci.6-alkyl, or adamantyl, R^ and R^ together containing at 
least three, preferably at least four carbon atoms. R^ and R^ may carry one or more hydroxy groups and they may be 
joined to form a ring together with the nitrogen atom. It is preferred that at least one of R6 and R^ comprises a branched 
carbon chain. 

[0031] Exemplary groups -NR6,r7 are diethytamino, diisopropylamino, methyl-tert.-butylamino, methyl-tert.- 
pentylamino. piperidino, 2,2,6,6-tetramethylpiperidino, methylcyclobutylamino, methylcyclopentylamino, methylcy- 
clohexylamino, methylcycloheptylamino. pyn^olidino, 2,2.5.5-tetramethylpyrrolidino, N-methyl-N-adamantylamino, es- 
pecially diisopropylamino. 

[0032] Representative compounds of Fomiula I are: 



N,N-di}sopropyl-3-(2-fIuorophenyl)-3-phenylpropanamine hydrochloride 
N,N-dilsopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine, and Its (R)-isomer 
N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonyIphenyl)-3-phenylpropanamlne. and its (R)-isomer 
N,N-diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-isomer 
N,N-djisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine. and its {R)-isomer 
N,N-dlisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine, and its 3(R)-isomer 
N,N-dlisopropyl-3(R)-(5-(1 (R*).2-dihydroxyethyl)-2-hydroxyphenylJ-3-phenylpropanamine. and its 1 (S*)-isomer 
N,N-dlisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, and its (RHsomer 
N,N-dilsopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-lsomer 
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer 
N.N-diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine. and Its {R)-isomer 
N,N-dlisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine. and its (RHsomer 
N.N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine, and its (RHsomer 
N,N-diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-lsomer 
N,N-diisopropyl-3-I2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamine, and its (RHsomer 
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine 
N,N-dilsopropyl-3-(2-hydroxyphenyl)-3-(2-thlenyl)propanamine 

N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thlenyl)propanamine. and its (R)-isomer 

[0033] The compounds of Formula I may, in accordance with the present invention, be prepared by per se conven- 
tional methods, and especially by 



a) reacting a compound of Formula II 
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R3R2 

r5 ^H-CHj^CH-Y " 
Ar 

wherein to and Ar are as defined above for Formula I. and Y is a leaving group, with an amine HNR^.R^, 
wherein R^ and R'^ are as defined above, or 

b) reducing a compound of Formula 111 



r5 ^H-CHj-CO-Nv. 7 
Ar 



III 



wherein to R'' and Ar are as defined above for Formula I and any hydroxy groups may be protected, or 
c) N-all<ylating a secondary amine of Formula IV 

R3R2 

O IV 
r5 ^H-CHj-CH^NH-Z 

Ar 



wherein R' to RS and Ar are as defined above for Formula I and any hydroxy groups may be protected, and wherein 
Z has the same meaning as R^ and R^, or 



d) reducing a compound of Formula Va or Vb 
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/ 

.C=CH2~CH-N\ 



Rl 




r3 



)q--CH2~CHr-N\ 

' 11/ 



2 



Rl 





Ar 



Ar " 

Vb 



Va 



wherein to and Ar are as defined above for Formula I and any hydroxy groups may be protected, and W 
signifies a hydroxy group or halogen, or 

e) in a compound of Fonmula VI 



wherein R2 to R^ and Ar are as defined above for Formula I, and R^a is carboxyl or alkoxy. converting R^a to 
hydroxy, or 

f) in a compound of Formula VII 



wherein R^ R®, R^ and Ar are as defined above for Formula I. and one of R2b to R^b is alkylene and the others 
are as defined above for R2 to R5, reducing alkylene to alkyi, hydroxyalkyi or dihydroxyalkyi, or 

g) in a compound of Fomnula I as defined above, converting one or more of groups R^ to R^ to another or other 
groups Rl to R^. or 

h) reacting a compound of Formula VIII 





At 



6 
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r3 r2 
r5 ^ 



-chj-chz-nC, 7 vm 

i R' 



CH3 

wherein to are as defined above for Formula I. and X is oxygen or sulphur, with a compound of 



CH3N=C: 



to form a compound of Formula la 



R3 r2 



i-CH 



wherein R^ to R^ and X are as defined above, or 

i) reacting a compound of Fomnula VIII above, wherein X is oxygen, with a compound of Formula X 




NH^ 



to fomi a compound of Formula lb 
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r3 R2 




lb 



wherein to are as defined above for Formula I, or 
j) converting a compound of Fonnula XI 



r3 r2 




wherein R^ to R'^ are as defined above for Formula I. to a compound of Fomriula XII 

r3 r2 




wherein R^ to R^ are as defined above for Formula I, or 
k) converting a compound of Fonmula XIII 
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R3 



R2 




wherein to are as defined above for Formula I. and X is oxygen or sulphur, to a compound of Formula XIV 



wherein R^ to R^ and X are as defined above for Formula I. and R^ and R^ Independently are hydrogen or alkyl. and 

I) when necessary splitting off hydroxy protecting groups In the compounds obtained. 

ii) If desired converting the obtained bases of Fomnula I into salts thereof with physiologically acceptable acids, 

or vice versa, and/or 

III) if desired separating an obtained mixture of optical isomers into the individual enantiomers. 

[0034] Appropriate reaction conditions In the above reactions may readily be selected by the skilled person with 
reference to analogous prior art methods and with due consideration of the specific Examples below. The necessary 
starting materials are either known or may be prepared In analogy with the preparation of known compounds. 
[0035] The separation of mixtures of optical isomers, according to 11) above, into the individual enantlomers can e. 
g. be achieved by fractional crystallisation of salts with chlral acids or by chromatographic separation on chiral columns. 
[0036] In accordance with the present invention, the compounds of Fonnula I. in the form of free bases or salts with 
physiologically acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, for 
injection, for nasal spray administration or the like, in accordance with accepted pharmaceutical procedures. Such 
pharmaceutical compositions according to the invention comprise an effective amount of the compounds of Formula 
I in association with compatible pharmaceutically acceptable carrier materials, or diluents, as is well known in the art. 
The carriers may be any inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral adminis- 
tration, such as: water, gelatin, gum arabicum. lactose, microcrystalline cellulose, starch, sodium starch glycolate, 
calcium hydrogen phosphate, magnesium stearate. talcum, colloidal silicon dioxide, and the tike. Such compositions 
may also contain other phannaceuticaily active agents, and conventional additives, such as stabilizers, wetting agents, 
emulsiflers. flavouring agents, buffers, and the like. 

[0037] The compositions according to the invention can e.g. be made up in solid or liquid form for oral administratbn. 
such as tablets, capsules, powders, syrups, elixirs and the like, in the form of sterile solutions, suspensions or emulsions 
for parenteral administration, and the like. 

[0038] The compounds and compositions can, as mentioned above, be used for the same therapeutical indications 
as the compounds of the above-mentioned WO 89/06644 or WO 94/11337, i.e. for the treatment of acetylcholine- 
mediated disorders, such as urinary incontinence, especially urge incontinence. The dosage of the specific compound 
will vary depending on Its potency, the mode of administration, the age and weight of the patient and the severity of 



r3 



R2 




XIV 
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the condition to be treated. The daily dosage may, for example, range from about 0.01 mg to about 4 mg per kilo of 

body weight, administered singly or multiply in doses e.g. from about 0.05 mg to about 200 mg each. 

[0039] The invention will be further illustrated by the following non-limiting example and phamnacological tests. 

General 

[0040] N.M.R data were acquired on a Jeol JNM-EX 270 or a Varlan Unity 500 spectrometer. Spectra were recorded 
with tetramethylsilane (TMS) as Internal standard at 30°C. Infrared spectra were recorded on a Perkin-Elmer Model 
Model 841 spectrophotometer. Non-con-ected melting points were obtained on a Koeffler apparatus. Gas chromatog- 
raphy was performed on a HP 5940 instrument with a 10 m HP-1 column and the oven heated in the linear temperature 
gradient mode. AH lithium aluminum hydride reductions were quenched by the use of the procedure according to V. 
Micovic and M. Mlhailovic (J. Org. Chem. 18, 1190 (1953)). 

EXAMPLE 1 

N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydrDxy-5-methylphenyl)-3-phenylpropanamme hydrochloride 

[0041] A solution of N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3'phenylpropanamide 
(2.75 g. 7 mmol) in THF (40 mL) was added to lithium aluminum hydride (LAH) (0.50 g, 1 3 mmol) and the mixture was 
stirred at ambient temperature for 2 h. The reaction was quenched and the solvent evaporated. The residue was 
chromatographed on silica (toluene-trlethylamine 19:1). The title compound was crystallised by dissolving the free 
amine in diethyl ether and adding hydrogen chloride in diethyl ether. Yield 0.75 g (27%); mp 70-75*'C. NMR (DMSO- 
d6) 51.17 (q, 3H), 1.23 (t, 3H). 2.18 (d, 3H). 2.47 (m. 2H). 2.84-3.07 (m. 2H), 3.15 (m, 1H), 3.37 (m. 1H), 3.42 (d, 2H). 
3.46 (s, 2H). 3.67 (m, 1H), 3.74 (m, 2H), 4.30 (m, 1H). 4.76 (br. 1H), 6.71 (d. 1H), 6.80 (d, 1H). 7.06 (d, 1H). 7.16 (t. 
1H). 7.27 (t. 2H). 7.33 (d. 2H), 9.29 (d, 1H) and 10.07 (br. 1H). Anal. (C23H33NO3 HCI) C. H, N. 
[0042] The starting compound N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpro- 
panamide was prepared as follows: 

1.1 Trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenoic acid 

[0043] A solutfon of triethyl phosphonoacetate (22.4 g, 0.10 mol) in THF (150 mL) was added to sodium hydride 
(80%, 2.7 g, 0.09 mol) under nitrogen during 1 5 min. The resulting mixture was refluxed for 1 5 min whereafter a solution 
of 2-ben2yloxy-5-methyl-benzophenone (15.1 g, 0.05 mo!) in THF (50 mL) was added. The reaction mixture was re- 
fluxed for 1 9 h. Water and sodium hydroxide (1 0 g, 0.25 mol) were added and most of the THF was distilled off. Ethanol 
was added until a clear solution was obtained and the reflux was continued for a few minutes. Water was added to a 
total volume of 1 L and the mixture was washed with diethyl ether. Hydrochloric acid was added to the water-phase 
and a crystalline mass was obtained. The pure trans-isomer was obtained by recrystallisation from ethanol. Yield 10.4 
g (60%). 1H NMR (DMSO-d6) 5 2.24 (s. 3H), 4.92 (s. 2H), 6.41 (s. 1H). 6.87 (d. 1H), 6.98 (d. 1H), 7.03 (m. 2H) 7.12 
(m, 1H), 7.22 (m. 3H). 7.29 (m, 1H), 7.30 (m, 1H) and 7.33-7.39 (m, 3H). 

1.2trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(24)enzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0044] A solution of DCC (5.2 g. 17 mmol) in THF (20 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth- 
ylphenyl)-3-phenylpropenolc acid (6.9 g, 20 mmol), 2-(2-isopropylaminoethoxy)-ethanol, triethylamine (2,5 g, 25 mmol) 
and hydroxysuccinimide (2.8 g, 24 mmol) in THF (50 mL). The reaction mixture was stirred for 20 h. The solvent was 
evaporated and the residue chromatographed on silica (gradient from toluene to ethyl acetate). Yield 5.9 g (62%). 

1.3 trans-N-(5-Hydroxy-3<>xapentyl)4l-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamM 

[0045] A solution of trans-N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3- (2-benzyloxy-5-methylphenyl)-3-phenylpro- 
penamide (5.9 g. 12 mmol) in acetic acid (50 mL) was hydrogenatated over Pd/C (10 %, 0.5 g) for 16 h. Filtering and 
evaporation of solvent left a reskiue that was chromatographed on silica (ethyl acetate). Yield 2.83 g (61 %). 

EXAMPLE 2 

N-Cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamme hydrochloride 

[0046] A solution of N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (0.93 g, 2.5 mmol) 
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in THF (20 mL) was added to LAH (0.22 g, 5.6 mmol) and the mixture was stirred at reflux temperature for 30 min. The 
reaction was quenched and the solvent evaporated. The residue was chromatographed on silica (chloroform-methanol 
9:1 ). The amine salt was obtained by dissolving the free amine in diethyl ether and adding hydrogen chloride in diethyl 
ether. Yield 0.45 g (46%); mp. 230-232X. NMR (DMSO-d6) 6 1.27-1.70 (m. 10H). 1.88 (br. 1H), 2.05 (d. 1H). 2.17 
(s. 3H). 2.42 (br. 1H), 2.60 (s. 3H). 2.85 (br, 2H), 3.34 (m. 1H), 4.30 (t. 1H). 6,72 (d. 1H). 6.80 (dd, 1H). 7.05 (br! 1H). 
7.15 (t, 1H). 7.27 (t, 2H). 7.31 (d. 2H), 9.31 (s, 1H) and 10.53 (br. 1H). Anal. (C24H33NO HCI) C. H. N. 
[0047] The starting compound N-cydoheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide was 
prepared as follows: 

2.1 N-Cycloheptyr-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0048] A solution of DCC (5.2 g. 25 mmol) In THF (50 mL) was added to a solution of trans-3-(2-benzyIoxy-5-meth- 
ylphenyI)-3-phenylpropenoic acid (Example 1.1), (6.9 g. 20 mmol), cycloheptylamine (2.6 g. 23 mmol). triethytamine 
(2.0 g, 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol) in THF (50 mL). The reaction mixture was stirred for 1 h at 
room temperature. Another portion of cycloheptylamine (1 .3 g) was added and the reaction mixture was left stirring for 
another 1 h. The mixture was filtered and the filtrate evaporated. The residue was dissolved in diethyl ether and washed 
with hydrochloric acid (1M), water and brine In subsequent order. After evaporation of the solvent, the residue was 
crystallised from toluene-hexane to give 7.3 g (83%). ^H NMR (CDCI3) 5 1.06 (br. 2H). 1.25-1.74 (m, 10H). 2.30 (s 
3H), 3.83 (m. 1H). 4.95 (s. 2H). 5.50 (d. 1H). 6.49 (s. 1H), 6.90-7.08 (m. 4H), and 7.12-7.44 (m, 9H). ' 

2.2 N-Cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0049] A solution of N-cycloheptyl-trans-3-(2-benzyIoxy-5-methylphenyl)-3-phenylpropenamide (4.4 g. 1 0 mmol) and 
methyliodide (4 g , 30 mmol) in DMF (1 0 mL) was added to sodiumhydrlde (80 %, 1 .2 g, 40 mmol) at ambient temperature 
and the mixture was stirred for 60 min. Excess sodium hydride was destroyed by adding methanol, and the reaction 
mixture was then partioned between toluene and water. The organic layer was dried (MgS04) the solvent was 
evaporated. The residue was crystallised firom toluene-hexane to yield 4.4 g (97%). ^H NMR (CDCI3) (almost 1:1 mix- 
ture of rotameres) 5 1.20-1.80 (m. 12H), 2.30 (m. 3H) 2.61 (s. 1.5H), 2.71 (s. 1.5H). 3.93 (m. 0.5H). 4.46 (m, 0.5H). 
4.81 (m, 1H), 6.43 (m, 1H), 6.81 (m. 2H) and 7.08-7.35 (m, 10H). 

2.3 N-Cycloheptyl-N-methy|.3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide 

[0050] A solution of N-cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (3.1 5 g. 7 
mmol) in acetic acid (40 mL) was hydrogenated over Pd/C (10%, 0.2 g) for 72 h. The reaction mixture was filtered and 
the solvent evaporated. The residue was chromatographed on silica (toluene-ethyl acetate 9:1 ). Yield 0.95 g (37%). iH 
NMR (CDCI3) 6 1.26-1.98 (m. 12H). 2.02 (s, 3H). 2.12 (s. 3H). 2.28 (m. 1H). 2.52 (m. 1H). 2.71 (m, 1H). 4.36 (dd. 1H). 
6.39 (s. 1H). 6.76 (s. 2H). 7.15 (m. 2H) and 7.25 (m. 5H). 

EXAMPLE 3 

N-Cyclohexyl-N-methyl-3-(2-hydroxy-5-fnethylphenyI)-3-phenylpropanamlne hydrochloride 

[0051] A solution of N-cyclohexyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (4.0 g, 9 
mmol) in THF (90 mL) was added to LAH (0.50 g, 13 mmol) in THF (5 mL) and the mixture was stirred at ambient 
temperature for 2.5 h. The reaction was quenched and the solvent evaporated. The resulting oil was hydrogenated 
over Pd/C (10%, 1g) in acetic acid (70 mL) for 20 h. After filtration and evaporation of the solvent, the residue was 
chromatographed on silica (chlorofomrirmethanol 99:1). The amine salt was obtained by dissolving the free amine In 
diethyl ether and adding hydrogen chloride In diethyl ether. Yield 1.2 g (36%); mp. 179-183X. ^H NMR (DMS0-d6) 5 
1.05 (m, IH). 1.21-1.38 (m,4H). 1.51 (d. IH). 1.74 (br.2H). 1.86 (br. 1H).2.00(d. IH). 2.17 and 2.19 (s. 3H). 2.39-2 56 
(m. 2H). 2.63 (m. 3H). 2.82 (m. IH). 2.93 (m, IH). 3.17 (m. IH). 4.32 (q. IH). 6.73 and 6.75 (d, IH). 6.79 and 6 81 (t 
IH). 7.02 and 7.10 (d, IH). 7.14-7.18 (m. IH), 7.25-7.29 (m. 2H). 7.33 (t. 2H). 9.34 (br. IH) and 10.78 (s. IH). Anal. 
(C23H31NO HCI) C. H. N. 

[0052] The starting compound N-cyclohexyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl) -S-phenylpropenamide 
was prepared as follows: 

3.1 N-Cyclohexyl-N.methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0053] A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was added to a solution of trans.3-(2-benzyloxy-5-meth- 
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ylphenyl)-3-phenylpropenoic acid (Example 1.1). (6.9 g. 20 mmol), N-methyl-cyclohexylamlne (2.6 g, 23 mmol). tri- 
ethylamine (2.0 g, 20 mmol) and hydroxysucclnimide (2.4 g, 21 mmol) in THF (50 mL). The reaction mixture was stirred 
for 2 h. A second portion of DCC (2.5 g, 13 mmol) and N-methyl-cyclohexylamine (1 .5 g, 13 mmol) was added and the 
reaction mixture was left stirring for 16 h. Diethyl ether and hydrochloric acid (1M) were added and the organic phase 
was washed with brine. The organic layer was evaporated and the residue was chromatographed on silica (toluene- 
ethyl acetate 9:1). Yield 5.5 g (63%). NMR (DMSO-d6) (almost 1:1 mixture of rotameres) 5 0.88-1.06 (m. 2H), 
1.16-1.39 (m, 5H). 1.55 (t, 2H). 1.67 (br. 1H). 2.21 (s. 1.5H), 2.23 (s, 1.5H) 2.56 (s. 1.5H), 2.67 (s, 1.5H), 3.67 (m, 
0.5H). 4.05 (m. 0.5H). 4.82 (s, 1H). 4.85 (s. 1H). 6.57 (s, 0.5H). 6.59 (s, 0.5H), 6.84 (dd. 1H). 6.87 (d. 0.5H). 6.89 (t, 
1H), 6.95 (dd. 1H). 6.98 (d. 0.5H). 7.12 (dd. 1H). 7.17 (m. 3H). 7.27 (m. 2H). and 7.32 (m, 3H). 

EXAMPLE 4 

N»N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamine hydrochloride 

[0054] Boran SMej-complex in THF (7 mL. 14 mmol) was gently refluxed with a weak stream of nitrogen for 30 
minutes. N.N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide (1.55 g, 4.2 mmol) was added to the re- 
fluxing solution and the reflux was continued for 1 h. The reaction mixture was partioned between diethyl ether and 
sodium hydroxide (1 M). The solvent of organic layer was evaporated and the residue was chromatographed on silica 
(toluene-triethylamine 9:1) to yield the free amine. The hydrochloride salt was obtained by dissolving the amine in 
diethyl ether with the addition of hydrogen chloride in diethyl ether. The resulting oil produced crystals after some time 
stirring in diethyl ether. Yield 0.39 g (23%); mp. 143-144°C. NMR (DMSO-d6) 5 1.19 (q, 6H), 1.25 (dd. 6H), 2.53 
(m. 1 H), 2.70 (m. 1 H). 2.87 (m. 2H). 3.59 (m. 2H). 4.38 (t. 1 H). 7.24 (t. 1 H), 7.35 (t. 2H). 7.39 (d. 2H). 7.45 (t, 1 H)', 7.68 
(t, 1H). 7.74 (t. 2H) and 10.25 (br. 1H). Anal. (C22H28NF3 HCI) C, H. N. 

[0055] The starting compound N,N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide was prepared as 
follows: 

4.1 Diethyl N.N-diisopropylacetamide phosphonate 

[0056] A mixture of triethylphosphlte (23 g. 0.14 mol) and N,N-diisopropyl 2-bromoacetamide (29 g, 0.13 mol) was 
heated to 110**C for 3 h to yield 35 g (97%). The product was used without purification. 

4.2 N,N-Diisopropyl-3-(2-trifluoromethytphenyl)-3-phenylpropenamide 

[0057] A solution of diethyl N.N-diisopropylacetamide phosphonate (8.4 g. 30 mmol) in THF (20 mL) was added 
dropwise to sodium hydride (80 %. 0.85 g. 29 mmol) during 30 min, keeping the temperature below 30**C. A solution 
of 2-trifluoromethyl-benzophenone (5.0 g. 20 mmol) in THF (20 mL) was added and the reaction mixture was heated 
to SO^C and kept at that temperature for 16 h. A second portion of the phosphorous ylide (15 mmol), prepared as 
above, was added. After another 24 h at 50*'C the mixture was partioned between diethyl ether and water. The etheral 
layer was evaporated and the residue chromatographed on silica (toluene-ethyl acetate 9:1) yielding 3.0 g (41%) as 
a mixture of the E- and Z-isomers. Labels a and b refer to the different isomers. ^H NMR (CDCIa-d) 5 0.80 (d. 6Ha). 
1.08 (d. 3Hb). 1.24 (t. 6Hb). 1.31 (d, 3Hb). 1.44 (d. 6Ha), 3.32 (m. IHa). 3.34 (m, 1Hb), 4.19 (m. IHb). 4.32 (m, IHa)! 
6.04 (s. 1Ha), 6.65 (s, IHb) and 7.18-7.75 (m, 9Ha. 9Hb). 

4.3 N,N-Diisopropyl-3-(2-tnf]uoromethylphenyl)-3-phenylpropanamide 

[0058] A solution of N.N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropenamide (2.95 g. 8.1 mmol) in ethanol 
(50 mL) was hydrogenated over Pd/C (10%. 300 mg) at normal pressure for 24 h. The catalyst was filtered off. the 
solvent partly evaporated and the product collected after crystallisation. Yield 1.78 g (60%). ^H NMR (CDCIg-d) 51.16 
(m. 6H). 1.30 (m. 6H). 2.86 (dd, 1H), 3.11 (dd, 1H). 3.41 (m. 1H), 4.03 (m, 1H). 5.12 (m. 1H) and 7.10-7.78 (m. 9H). 

EXAIMPLE 5 

N.N-Dilsopropyl-3-(2-hydroxyphenyl)-3-(3-pyridyl)-propanamine dihydrochloride 

[0059] A solution of N.N-diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide (2.8 g, 8 mmol) in THF (25 mL) 
was added to LAH (1,3 g. 32 mmol). The reaction mixture was refluxed for 4 h whereafter the reaction was quenched 
and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 99:1) to give 2.2 g. 
The product (1 .3 g. 4 mmol) was dissolved in dichloromethane (20 mL) and the solution was cooled to -78°C and boron 
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tribromlde (1 g. 8 mmol) was added dropwise and the reaction mixture was allowed to reach room temperature during 
1 h. The reaction mixture was washed with sodium hydroxide (1 M) and brine and the organic phase was dried (MgS04) 
and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 9:1) to give 0.35 g. 
The free amine was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added to produce the dihy- 
drochloride as crystals which soon rearranged to a hard glass. NMR (DMSO-dS) 6 1.22 (dd. 6H). 1.28 (dd, 6H), 
2.60 (m. 1H), 2.70 (m, 1H), 2.93 (m, 2H). 3.60 (m. 2H). 4.60 (t, 1H). 6.85 (t. 1H). 6.89 (d. 1), 7.11 (t. 1H). 7.38 (dl 1H)! 
7.96 (dd. 1H). 8.46 (d. 1H). 8.75 (d, 1H), 8.85 (s. 1H), 9.90 (br. 1H) and 10.14 (s, 1H). 

[0060] The starting compound N.N-diisopropyl-3-(2-methoxyphenyl)-3-{3-pyridyl)-propanamide was prepared as fol- 
lows: 

5.1 2-Methoxyphenyl-3-pyridyl-ketone 

[0061] A solution of 2-bromoanisole (21 g, 0.11 mol) in diethyl ether (100 mL) was added to magnesium turnings 
during 45 minutes with heating. After the addition the reflux was continued for 1 5 min. The Grignard reagent was cooled 
to 0*»C and a solution of 3-cyanopyridine (10 g. 0.10 mol) in diethyl ether (100 mL) was added dropwise. The mixture 
was refluxed for a few minutes. Hydrochloric acid (20 mL, 0.24 mol, cone.) and 2-propanol (20 mL) were added and 
the reflux was continued for 30 min. Water and diethyl ether were added and the phases separated. The water-phase 
was made alkaline (2M NaOH) and was extracted with diethyl ether. The combined organic phases were dried (MgS04) 
and evaporated to yield 17 g. The crude was chromatographed on silica (toluene-ethyl acetate 19:1) to give 3.75 g 
(19%). 1H NMR (CDCl3-d) 8 3.76 (s. 3H). 7.01 (d. 1H), 7.10 (t. 1H). 7.41 (dd, 1H). 7.46 (dd. 1H). 4.53 (m. 1H). 8.12 (d, 
1H), 8.75 (s, 1H)and 8.94 (s, 

5.2 N,N-DiisopropyN3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamlde 

[0062] A solution of of diethyl N.N-diisopropylacelamide phosphonate (Example 4.1), (9.3 g, 33 mmol) in THF (40 
mL) was added dropwise to sodium hydride (80 %, 1.0 g. 33 mmol) during 15 min. The mixture was heated to 40°C 
for 15 minutes and then cooled to 5'*C whereafter a solution of 2-methoxyphenyl-3-pyridyl-ketone (4.5 g, 21 mmol) in 
THF (10 mL) was added dropwise. The reaction mixture was allowed to reach room temperature and was stirred for 
16 h. The reaction mixture was partioned between diethyl ether and water and the organic phase was dried (MgS04) 
and evaporated to yield 7.1 g of solid material. The product was hydrogenated over Pd/C (10%, 0.2 g) in acetic acid 
(50 mL) for 48 h. The reaction mixture was filtered and the solvent evaporated. The residue was partioned between 
diethyl ether and hydrochloric acid (1 M) and the phases were separated. The water-phase was made alkaline (2 M 
sodium hydroxide) and extracted with diethyl ether. The combined organic phases were dried (MgS04) and filtered. 
Crystallisation began and the mixture was diluted with hexane. Filtration gave 2.9 g (40%). ''H NMR (CDCIg-d) 5 1.14 
(dd. 6H). 1.28 (d, 6H), 3.04 (dd. 2H), 3.38 (m, 1H). 3.74 (s, 3H), 4.05 (m, 1H). 5.00 (t, 1H), 6.84 (d, 1H). 6.92 (t. 1H). 
7.19 (m, 3H), 7.57 (d, 1H), 8.39 (m. 1 H) and 8.55 (d. 1H). 1H). 

EXAMPLE 6 

N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride 

[0063] A solution of N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide (3.1 g. 9.4 mmol) in THF (20 mL) was 
added to LAH (1.0 g, 25 mmol) and the reaction mixture was stirred at reflux temperature for 2 h. More LAH (0.5 g), 
was added and the reflux continued for another 2 h. The reaction was quenched and the solvent evaporated. The 
residue was chromatographed on silica (toluene-ethyl acetate 3:1) to give 0.4 g of the free amine as a syrup. The 
amine was dissolved in isopropanol/diethyl ether and hydrogen chloride in diethyl ether was added to give the amine 
salt Yield 0.32 g (10 %); mp 152-154 X. ^H NMR (DMSO-d6) 5 1.19 (dd, 6H). 1.26 (dd, 6H), 2.57 (m. 2H), 2.86 (m. 
1H), 2.97 (m, 1H). 3.58 (m. 2H), 4.36 (t, 1H). 6.69 (dd. 1H). 7.14 (m. IN), 7.22 (m, 2H), 7.29 (m, 1H), 7.32 (d, 2H). 7.33 
(s. 2H). 7.54 (m, 1H) and 10.24 (br, 1H). Anal. (CgiHjsNF HCI) H, N; C: calcd. 72.1; found, 72.6. 
[0064] The starling compound N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamlde was prepared as follows: 

6.1 trans-N,N-DMsopropyl-3-(2-fluorophenyi)-3-phenylpropenamide 

[0065] A solution of diethyl N.N-diisopropylacetamide phosphonate (Example 4.1). (8.4 g. 30 mmol) in THF (20 mL) 
was added dropwise to sodium hydride (80 %. 0.85 g, 25 mmol) during 30 min, keeping the temperature below 40X. 
A solution of 2-trifluoromethyl-benzophenone (4.0 g, 20 mmol) in THF (10 mL) was added and the reaction mixture 
was stirred at ambient temperature for 30 min. The mixture was partioned between diethyl ether and brine. The organic 
layer was dried (MgS04) and evaporated to give a crystalline mass. Recrystallisation from hexane yielded 3.9 g (60 
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%). iH NMR (CDCl3-d) 5 0.85 (d. 6H). 1.39 (d. 6H). 3.29 (m. 1H), 4.27 (m, 1H), 6.29 (s. 1H). 7.10 (m. 3H) and 7.30 
(m. 6H). 

6.2 N,N-Dii5opropyl-3-(2-fluorophenyl)-3-phenyipropanamide 

(0066] A solution of trans-N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropenamide (3.25 g, 10 mmol) was hydro- 
genated over Pd/C (10%. 300 mg) in acetic acid (30 mL) for 24 h. The catalyst was filtered off and the solvent was 
evaporated to yield 3.15 g (96%). NMR (CDCIg-d) 5 1.12 (q, 6H). 1.28 (q, 6H). 3.05 (d. 2H), 3.38 (m, 1H), 4.03 (m, 
1H), 4.93 (t. 1H) and 6.94-7.32 (m, 9H). 

EXAMPLE 7 

(R) -N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0067] Hydrogen chloride in diethyl ether was added to a solution of (R)-N,N-dlisopropyl-3-(5-fomriyl-2-hydroxyphe- 
nyl)-3-phenylpropanamine (0.81 g, 2.4 mmol) in diethyl ether and 2-propanol. Crystals were filtered to yield 0.4 g (45%); 
mp 178-179''C. [a]Hg = -40^ (c 1.1 In methanol) . NMR (DMSO-d6) 6 1.16 (d, 3H). 1.20 (d, 3H), 1.24 (d, 3H). 1.27 
(d. 3H). 2.54 (m, 2H), 2.84 (m. 1H), 2.97 (m. 1H). 3.58 (br. 2H), 4.38 (t, 1H), 7.08 (d, 1H), 7.22 (t, 1H), 7.32 (m.4H), 
7.65 (dd. 1 H). 7.83 (d. 1 H). 9.80 (s, 1 H). 9.86 (br. 1 H) 1 0.99 (s. 1 H). Anal. (C22H29NO2 HCI) H, N; C: calcd. 70.3; found. 
70.8. 

[0068] The starting compound (R)-N,N-dilsopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine was pre- 
pared as follows: 

7.1 (R)-N,N-Dlisopropyl-3-(5-formyl-2-hydroxyphenyl)-3-phenylpropanamine 

[0069] DDQ (1.1 eq) was added to a solution of (R)-N,N-diisopropyl-3- (2-hydroxy-5-hydroxymethylphenyl)-3-phe- 
nylpropanamine mandelate (prepared as described in WO 94/11337. Example 1) (2.46 g, 5 mmol), dichloromethane 
(20 mL) and phosphate buffer (pH 7) (0.1 mL). Thereafter, sodium hydroxide solution (20 mL, 1 M) and diethyl ether 
were added and the phases were separated. The water-phase was extracted twice with dichloromethane-diethyl ether 
(2:1 ). The organic phase was dried (MgS04) and evaporated. The residue was crystallised from ethyl acetate-hexane 
to yield 1.35 g (80%). 

EXAMPLE 8 

(R)-N,N-Dnsopropyt-3-[5-(7-hydroxy-2-aza-5-oxaheptyl)-2-hydroxyphenyl]-3-phenylpropanamine dl-(S)- 
mandelate 

[0070] Sodiumcyanoborohydrlde (0.25 g. 3.9 mmol) was added to a solution of (R)-N.N-diisopropyI-3-(5-formyl-2-hy- 
droxyphenyl)-3-phenylpropanamine (Example 7,1), (1.25 g. 3.7 mmol) and 2-ethoxy-(2-amino)-ethanol (19.5 g, 18 
mmol) in methanol (1 0 mL). Hydrochloric acid (cone) was added to adjust pH to about 3. After 3h. the pH was adjusted 
to about 1 and the solvent was evaporated. The residue was partioned between diethyl ether and water, whereafter 
the organic layer was evaporated and the residue chromatographed on silica (chloroform-triethylamine-methanol 88: 
10:2). The pure amine was dissolved in 2-propanol-diethyl ether with (S)-mandelic acid (2 eq), whereby the product 
crystallised (the crystals were unstable and an oily mass was soon obtained). Yield 0.2 g (7%); mp dec. ""H NMR (free 
amine) (CDCIa-d) 5 1.05 (d. 6H). 1.09 (d, 6H), 2.10 (m. 1H). 2.35 (m. 2H), 2.67 (m, 3H). 3.19 (m, 2H). 3.47 (m. 2H). 
3.49 (t. 2H). 3.56 (d. 2H). 3.63 (t. 2H). 4.45 (dd. 1 H), 6.75 (d. 1 H). 6.79 (d, 1 H), 6.95 (dd. 1 H). 7.1 8 (m, 1 H) and 7.26-7.33 
(m, 4H). 

EXAMPLE 9 

(R)-N,N-Diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamlne hydrochloride 

[0071] A solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-methyloxycarbonyl-phenyl)-3-phenylpropanamine (pre- 
pared as described in WO 94/11337. Example 1) (0.92 g, 2 mmol) in ethanol (30 mL) was hydrogenated over Pd/C 
(10%, 50 mg) at room temperature for 2 h. The catalyst was filtered off and the solution was treated with hydrogen 
chloride to obtain the amine salt, rield 0.66 g (81 %); mp 177-178*0; (aJo = -23** (c 1.0. methanol). ^H NMR (DMSO- 
d6) 5 1.19 (dd. 6H). 1.25 (dd. 6H). 2.48 (m. 2H). 2.85 (m, 1H). 2.95 (m. 1H). 3.58 (m. 2H), 3.78 (s. 3H). 4.38 (t, 1H). 
6.98 (d. 1H). 7.20 (m. 1H). 7.31 (d, 2H). 7.32 (s. 2H). 7.69 (dd. 1H). 7.81 (d. 1H). 9.85 (br, 1H). 10.74 (s. 1H). Anal. 
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(C23H3iN03 HCI)H. N, C. 
EXAMPLE 10 

N,N-Diisopropyl-3-(2-hydroxymethyl)phenyl-3-phenylpropanamine hydrochloride 

[0072] A solution of N,N-d}isopropyl-3-(2-carboxyphenyl)-3-phenylpropanannine hydrochloride (1.88 g, 5 mmol) in 
THF (30 mL) was added to LAH (1.5 g. 38 mmol) and the reaction mixture was stirred att ambient temperature for 2 
h. The reaction was quenched and the solvent evaporated. The residue was dissolved in hot diethyl ether-2-propanol 
(100 mL. 1:4). whereafter HCI in diethyl ether was added. After cooling the product was filtered and dried at 60^*0 
(vacuum). Yield 1.2 g (68%); mp 223-224°C. NMR (DMSO-dS) 5 1.18 (t, 6H), 1.25 (q, 6H). 2.91 (m, 2H). 3.26 
(disturbed by solvent. 2H). 3.57 (m. 2H), 4.38 (t. 1H). 4.43 (d. 1H). 4.74 (d, 1H). 5.22 (s. 1H). 7.20 (q, 2H). 7.25-7.35 
(m. 5H). 7.40 (dd, 2H). 9.95 (s, 1H). Anal. (C22H31NO HCI) H. N. C. 

EXAMPLE 11 

(S)-N,N.Diisopropyl-3-[2-hydroxy-5-(2.hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride 

[0073] (S)-N.N-Diisopropyl-3-[2-ben2yloxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (0.67 g. 1 .5 mmol) was 
hydrogenated over Pd/C (10%, 67 mg) at atmospheric pressure overnight In ethanol (20 mL). The catalyst was filtered 
off and the solvent was evaporated. The residue was partioned between diethyl ether and sodium hydroxide (1 M). 
The aqueous layer was extracted with diethyl ether. The combined organic layers were washed with water, dried 
(MgS04) and the solvent was evaporated. The amine salt was obtained by dissolving the amine in diethyl ether-iso- 
propanol and treatment with hydrogen chloride in diethyieter. Yield 0.37 g; mp 219-221 °C; [aJo -11.4** (c=1.0. 
methanol); iH NMR (CD3OD) 5 1.30 (d. 12H), 2.36-2.60 (m. 2H), 2.68 (t. 2H). 3.05 (t. 2H). 3.60-3.72 (m. 4H). 4.40 (t! 
1H). 6.73 (d, IH), 6.90 (dd. 1H). 7.0 (s. 1H), 7.17-7.38 (m, 5H). Anal. (C23H33NO2 HCI O.2H2O) C. H. N. 
[0074] The starting compound (S)-N,N-diisopropyl-3-[2-benzyloxy-5-(2-hydroxy)ethylphenyl]-3-phenylpropanamine 
was prepared as follows: 

1 1 .1 (S)-N.N-Dilsopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamlne 

[0075] A mixture of {S)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared as de- 
scribed in WO 94/11337. Example 1) (8 g, 12.7 mmol). Pd(0Ac)2 (28 mg. 0.12 mmol). tri-o-tolyl-phosphine (74 mg. 
0.14 mmol) and tributylamine (6.9 mL, 24.5 mmol) in dimethylacetamide (50 mL) was heated to 60 **C under nitrogen 
atmosphere. Ethene (g) was then added to 8 bars pressure. After stirring ovemight the reaction mixture was allowed 
to cool to room temperature. Nitrogen was flushed through the reaction vessel, and toluene and water were added. 
The aqueous layer was extracted with toluene and the combined organic layers were dried (MgS04) and concentrated. 
The residue was treated with sodium hydroxide (1 M) and extracted with diethyl ether and toluene. The organic layer 
was dried (MgS04) and concentrated in vacuo. The residue was chromatographed on silica (gradient ethyl acetate- 
methanoi 90:10 up to 0.06% NH3 in ethyl acetate-methanol 90:10) Yield 1 g (18%); NMR (CDCI3) 6 0.94 (d, 12H) 
2.20 (br. 2H), 2.37 (br. 2H), 3.0 (br. 2H). 4.38 (t, IH). 5.0 (s, 2H), 5.11 (d. IH), 5.61 (d. IH), 6.60-6.70 (m. 1H). 6.80 (d! 
IH). 7.12-7.19 (m,12H). 

1 1 .2 (S)-N,N-Diisopropyl-3-[2-benzyloxy.5-(2.hydroxyethyl)-phenyl].3-phenylpropanamine 

[0076] (S)-N.N-Diisopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (1 g, 2.34 mmol) in THF (25 mL) 
was added to 9-BBN (0.5 M In THF, 11.7 mL, 5.85 mmol) under nitrogen atmosphere at 0 **C. Additional 9-BBN (2.3 
mL, 1.2 mmol) was added after 3 hours of stimng, the temperature was raised to room temperature and the mixture 
was stin-ed for 0.5 hour. It was then cooled to 0 and 1 M sodium hydroxide (10 mL) was added followed by HjOj 
(30% in H20. 10 mL). After 1 hours stimng. water was added and the mixture was extracted with diethyl ether. The 
organic layer was washed with water and brine, dried (MgS04) and concentrated. The residue was chromatographed 
on silica (gradient of diethyl ether to 1% NH3 In diethyl ether). Yield 0.67 g (64%). 1H NMR (CDCI3) 5 0.90 (d, 12H). 
2.10-2.18 (m. 2H). 2.30-2.37 (m. 2H). 2.80 (t. 2H). 2.90-3.0 (m. 2H). 3.80 (br. 2H). 4.40 (t. IH), 5.0 (s. 2H), 6.80 (d! 
IH). 7.0 (m. IH), 7.10-7.38 (m, 11H). 
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EXAMPLE 12 

(R)-N.N-Dnsopropyl-3- [2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride 

[0077] The title compound as well as the starting compounds were prepared in an analogous manner to the prepa- 
ration described in Example 11, with the exception that (S)-N.N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenyl- 
propanamine was changed to (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared 
as described in WO 94/11337, Example 1). 

Yield 0.35 g (33%); mp 209-215 X: [aJo +9.8*» (c=1.0. methanol); iH NMR (CD3OD) 5 1.29 (d. 12H). 2.40-2.60 
(m. 2H). 2.67 (t. 2H), 3.04 (t. 2H), 3.61-3.72 (m. 4H), 4.40 (t. 1H), 6.70 (d. 1H). 6.90 (dd, 1H), 7.0 (s. 1H). 7.18-7.40 
(m, 5H). Anal. (C23H33NO2 HCI O.2H2O) C, H. N. 
[0078] Preparation of starting compounds: 

12.1 (R)-N,N-Dnsopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine 

[0079] Yield 5.5 g (53%); NMR (CDCI3) 5 0.94 (d. 12H). 2.20 (br, 2H). 2.37 (br, 2H), 3.0 (br, 2H). 4.38 (t. 1H), 5.0 
(s. 2H). 5.11 (d, 1H), 5.61 (d. 1H). 6.60-6.70 (m. 1H), 6.80 (d. 1H), 7.12-7.19 (m. 12H). 

12.2 (R)-N,N-Dnsopropyl-3-[2-benzyloxy-5-(2-hydroxyethyl)-phenyl]-3-phenylpropanamine 

[0080] Yield 1.2 g (75%); NMR (CDCI3) 6 0.89 (d. 12H). 2.15 (m, 2H). 2.32 (m, 2H), 2.80 (t. 2H). 2.95 (m. 2H). 
3.80 (br. 2H). 4.40 (t. 1H), 4,98 (s. 2H), 6.80 (d. 1H). 6.96 (m. 1H). 7.10-7.35 (m. 11H). 

EXAMPLE 13 

(R)-N,N-Ollsopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamlne hydrochloride 

[0081] (R)-N,N-Diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine (1 g, 2.25 mmol) was treated as 
described in Example 11. Yield 0.6 g (68%); mp 105-115 °C; [ajp -32.6^ (c 1.02, methanol); NMR (DMSO-dg) d 
1.18-1.28 (m, 12H). 2.5 (m, 3H). 2.50-2.62 (m. 2H). 2.86 (m. 1H). 2.97 (m. 1H). 3.58 (m. 2H). 4.38 (t. 1H), 6.99 (d, 1H). 
7.2 (m. 1H), 7.29-7.35 (m, 4H). 7.73 (dd. 1H), 7.85 (d. 1H), 9.90 (br. 1H). 10.70 (s. 1H). Anal. (C23H31NO2 HCI O.4H2O) 
C. H, N. 

[0082] The starting compound (R)-N,N-dilsopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine was pre- 
pared as follows: 

13.1 (R)-N,N-Diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine 

[0083] To a stin-ed solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (Example 
12) (10.2 g, 21.23 mmol) in DMF (100 mL) under nitrogen atmosphere at room temperature were sequentially added 
triethylamine (2.58 g, 25.47 mmol). TIOAc (6.15 g. 23.35 mmol). isobutylvinylether (14 mL. 106.14 mmol), DPPP (0.87 
g. 2.12 mmol) and Pd(0Ac)2 (0.24 g. 1.06 mmol). The reaction temperature was raised to 100 *'C and stirred for 3 
hours, cooled to room temperature, filtered and treated with HCl {5%, 250 mL) and stin-ed for another 2 hours. The 
reaction mixture was repeatedly extracted with dichloromethane and the combined organic layers were dried (MgS04), 
filtered and the solvent evaporated. Triethylamine and DMF were destilled off under reduced pressure to yield 9 g 
(98%); iH NMR (CDCI3) 5 1.22 (m, 12H), 2.52-2.70 (m. 7H). 3.40 (br, 2H), 4.34 (t. 1H). 5.10 (s. 1H), 6.90 (d. 1H). 
7.17-7.40 (m, 10H). 7.82 (m, 1H) and 7.92 (s, 1H). 

EXAMPLE 14 

N,N-Dilsopropyl-3(R)-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine fumarate 

[0084] N.N-Dlisopropyl-3(R)-[2.benzyloxy-5-{1-hydroxyethyl)-phenyl]-3-phenylpropanamine (2.7 g. 6.05 mmol) was 
hydrogenated over Pd/C (0.27 g, 10%) in ethanol at atmospheric pressure for 2 hours. The catalyst was filtered off 
and the solvent was evaporated. The resulting oil was chromatographed on silica (toluene-triethylamine 90:10). Fu- 
marate salt of the amine was afforded by adding fumaric acid (0.13 g, 1.13 mmol) dissolved in warm ethanol to a 
solution of the free base in diethyl ether yielding white crystals (0.44 g. 83%); mp 240-244 ''C; [alp +9.8** (c 1.02. 
methanol); NMR (DMSO-dg) 5 1.05 (d. 6H). 1.26 (dd. 3H). 2.20-2.30 (m. 2H). 2.55-2.67 (m. 2H), 3.30 (m. 2H), 4.32 
(t. 1H). 4.59 (q. 1H), 6.53 (s. 2H). 6.72 (dd, 1H). 6.93 (dd. 0.5H). 7.12-7.17 (m. 1H). 7.21-7.31 (m. 5H). Anal. 
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(C23H33NO2 C4H4O4 O.3H2O) C. H. N. 

[0085] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1-hydroxyethyl)phenyll-3-phenylpropanamlne 
was prepared as follows: 

14.1 N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1-hyciroxyethyl)-phenyl].3-phenylpropanamine 

[0086] N.N-Diisopropyl-3(R)-(5-acetyl-2-benzyloxyphenyl)-3-phenytpropanamine. prepared as described in Exam- 
ple 13.1, (3.5 g, 7.90 mmol) dissolved in dry THF was added to LiAIH4 (0.2 g. 5.41 mmol). After 2 hours of stirring, 
additional LiAIH4 (50 mg, 1 .32 mmol) was added and the reaction mixture was stirred for 1 .5 hours. The reaction was 
quenched and the solvent evaporated. The residue was chromatographed on silica (toluene-EaN 90:10) to give 2.74 
g (78%) of an oil that crystallised slowly upon storage at room temperature. 

EXAMPLE 15 

(+)-N,N.DIisopropyl-3(R)-[5.(1(R*),2-dlhydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanaminefumarate 

[0087] N,N-Diisopropyl-3(R)-[2-benzyloxy 5-(1(R*),2-dihydroxyethyl)phenyl]-3-phenylpropanamine (0.55 g, 1.2 
mmol) was treated in an analogous manner to that described in Example 14 above, which yielded white crystals, 0.32 
g (55%); mp 196-200 "C; [alo +13.5^ (c 1 .0. methanol): NMR (CD3OD) 6 1 .28 (m, 12H), 2.40-2.48 (m» 1H), 2.52-2.60 
(m. 1H). 3.03 (t, 2H). 3.55 (d. 2H), 3.66 (m. 2H), 4.42 (t, 1H). 4.57 (t. 1H), 6.7 (s. 2H), 6.79 (d. 1H). 7.05 (dd, 1H). 
7.16-7.21 (m, 2H), 7,28 (m, 2H), 7.36 (m, 2H). Anal. (C23H33NO3-C4H4O4) C, H, N. 

[0088] The starting compound N.N-diisopropyl-3(R)-[2-benzyIoxy-5-(1(R*),2-dihydroxyethyl)phenyll-3-phenylpro- 
panamine was prepared as follows: 

15.1 N.N.DIIsopropyl-3(R)-[2-ben2yloxy-5-(1(R*),2-dihydroxyethyl)phenyl]-3-phenylpropanamine 

[0089] To an ice-chilled solution of AD-mix-a (5.7 g) in HjO (20 mL) and t-BuOH (1 0 mL) was added N,N-dlisopropyl- 
3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (Example 12.1), (1.74 g, 4.1 mmol) dissolved in t-BuOH (10 
mL). After 1 hour of stimng, the ice bath was removed and the reaction mixture was stirred for additional 21 hours. 
Na2S03 (6 g) was then added and after 1 hours of stirring the reaction mixture was partioned between H2O and ethyl 
acetate. The aqueous layer was extracted 3 times with ethyl acetate, the combined organic layers were dried (MgS04) 
and the solvent evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamine, 90:10) to afford 
0.55 g. 1H NMR (CDCI3) 5 0.9 (s. 6H). 0.95 (s, 6H). 2.15-2.20 (m. 2H), 2.30-2.38 (m. 2H). 2.96 (m. 2H), 3.60-3.70 (m. 
2H). 4.41 (t. 1H), 4.75 (m. 1H), 5.0 (s. 2H). 6.85 (d. 1H). 7.10-7.35 (m. 12H). 

EXAMPLE 16 

(-)-N.N-Diisopropyl-3(RH5-(1(S*).2-dihydroxyethyl) 2-hydroxyphenyq-3-phenylpropanamine fumarate 

[0090] N,N-Diisopropyl-3(R)-[2-ben2yloxy-5-(1 (S*).2-dihydroxyethyl)phenyl]-3-phenylpropanamine (1.1 g, 2.4 
mmol) was treated in an analogous manner to that described in Example 11 which yielded white crystals, 0.25 g (21 %); 
mp 208-211 (aJo -8*» (c 1.02. methanol): NMR (CD3OD) 5 1.28 (m, 12H), 2.39-2.47 (m. 1H), 2.51-2.59 (m, 1H)! 
3.03 (t. 2H). 3.51-3.53 (m, 2H), 3.67 (m, 2H). 4.42 (t, 1H). 4.54 (dd, 1H). 6.68 (s, 2H). 6.78 (d. 1H). 7.06 (dd, 1H). 
7.16-7.20 (m, 2H), 7.26 (m. 2H), 7.34-7.36 (m, 2H). Anal. (C23H33NO3 C4H4O4) C. H. N. 

[0091] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1(S*).2-dihydroxyethyl)phenyl]-3-phenylpro- 
panamine was obtained by treating N.N-diisopropyl-3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (ob- 
tained in Example 12.1) as described in Example 15.1 above. butwithAD-mix-p replacing AD-mix-a. Yield 1.2g (44%). 

EXAMPLE 17 

(R)-[N,N-Diisopropy|.3-[2-hydroxy-5-(6-hydroxyhexyl)-phenyll-3-phenylpropanamine hydrochloride 

[0092] N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamlne (0.35 g. 0.72 
mmol) was treated in an analogous manner to that described in Example 14. Yield 0.10 g (31%): mp 147-156 ^C: [aJo 
+8.2° (c 1 .01 , methanol): NMR (CD3OD) 5 1 .25-1 .32 (m. 1 6H), 1 .45-1 .54 (m. 4H), 2.40-2.48 (m. 3H), 2.51-2.59 (m, 
1H). 3.0-3.10 (m. 2H). 3.51 (t, 2H). 3.68 (m. 2H). 4.40 (t, 1H). 6.72 (d, 1H). 6.86 (dd. 1H). 6.91 (d, 1H). 7.19 (m. 1H), 
7.30 (t. 2H), 7.34-7.36 (m. 2H). Anal. (C27H4iN02 HCI-2H20) C, N: H: calcd, 9.6: found. 8.3. 
[0093] The starting compound {R)-N.N-diisopropyl-3-(2-benzyloxy-5-(6-hydroxyhex-1.enyl)phenyl]-3-phenylpropan- 
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amine was prepared as follows: 

17.1 (R)-N,N-Diisopropyl-3-(2-benzyloxy-5-formylphenyl)-3-phenylpropanamine 

5 [0094] n-BuLi (2.5 M in hexane, 19 mL, 47.5 nnmol) was added to a solution of to (R)-N.N-diisopropyl-3-(2-benzyloxy- 
5-bromophenyl)-3- phenylpropanamine (prepared as described in WO 94/11337. Example 1) (8.9 g. 18.52 mmol) in 
dry diethyl ether (100 mL) kept at -40 °C under nitrogen atmosphere. After 1.5 hour of stimng, additional n-BuLi (10 
mL. 25 mmol) was added and after 2 hours another n-BuLi (5 mL. 1 2.5 mmol) was added. The reaction was then stirred 
for 1 5 minutes and DMF (6 mL, 77.8 mmol) was added followed by additional DMF (5 mL. 64.8 mmol) after 20 minutes 

10 of stirring. The temperature was allowed to rise to room temperature and after 35 minutes of stimng. NH4CI (sat.) was 
added followed by water and diethyl ether. The layers were separated and the aqueous layer was extracted with diethyl 
ether. The combined organic layers were dried (MgS04) and the solvent was evaporated. The residue was chroma- 
tographed on silica (toluene-triethylamine 90:10) to afford 8 g (100%) of a yellowish oil; NMR (CDCI3) 5 0.90 (m, 
12H). 2.12-2.40 (m, 4H). 2.95 (m, 2H), 4.44 (t. 1H). 5,10 (s. 2H). 6.95 (d. 1H), 7.15-7.36 (m, 10H). 7.70 (dd, 1H), 7.91 

^5 (s. 1H).9.88(s. 1H). 

17.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy 5-(5-carboxypenM-enyl)phenyl]-3-phenylpropanamine 

[0095] To a sluny of 4-carboxybutyl triphenylphosphonium bromide (4.1 g, 9.31 mmol) in THF (25 mL) at -10 ''C 
20 under nitrogen atmosphere was added potassium tert-butoxide (2.1 g, 18.62 mmol). The mixture tumed orange and 
after 10 minutes stirring. (R)-N,N-diisopropyl-3-(2-benzyloxy-5-fonmylphenyl)-3-phenylpropanamine (2 g, 4.65 mmol) 
in THF (1 0 mL) was added. After 4 hours of stirring, hydrochloric acid (1 M) and diethyl ether were added and the layers 
were separated. The aqueous layer was extracted with ethyl acetate. The combined organic layers were dried (MgS04) 
and the solvent was evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamlne 90:10 fol- 
25 lowed by methanol) to afford 3 g containing traces of triphenylphosphine. The product was used in the next step without 
further purification. 

17.3 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamlne 

30 [0096] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-{5-carboxypent-1-enyl)phenyl]-3-phenylpropanamine was reduced as 
described in Example 10. Yield 0.35 g (15%). 

EXAMPLE 18 

35 (R)-N,N-Diisopropyl-3-[5-(2Klilsopropylamlnoethyl)-2-hydroxyphenyl]-3-phenylpropananrilne hydrochloride 

[0097] (R)-N.N-Diisopropyl-3-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpropanamine (0.6 g, 1.13 
mmol) was refluxed with concentrated HCI (25 mL) ovemight. The reaction mixture was then basified with 10 M sodium 
hydroxide and extracted with diethyl ether. The organic layer was dried (MgS04) and concentrated in vacuo to give 

^0 0.5 g oil that was fractionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (con- 
taining 0.1% TFA) and milliQ-water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl 
ether and 10 M sodium hydroxide. The resulting diethyl ether solution was treated with hydrogen chloride in diethyl 
ether. Yield 50 mg (9%); [ajp +1.4° (c 0.94, methanol); NMR {CD3OD) 5 1.27-1.34 (m. 12H), 1.36-1.42 (m. 12H), 
2.50-2.58 (m. 1H). 2.60-2.67 (m. 1H). 2.95 (t. 2H), 3.05 (m. 2H), 3.15-3.27 (m. 2H). 3.70 (m. 2H), 3.75 (m. 2H). 4.40 

45 (t. 1H). 6.80 (d. 1H). 7.02 (dd. 1H). 7.13 (d. 1H). 7.20 (m. 1H). 7.31 (m. 1H). 7.39-7.41 (m. 1H). Anal. 
(C29H46N2O'2HCI 0.4H2O) C, H. N. 

[0098] The starting compound N.N-diisopropyl-3(R)-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpro- 
panamine was prepared as follows: 

50 1 8.1 N.N-Dilsopropy l-3(R)-(5-f ormy Imethy l-2-benzy loxy pheny l)-3-phenylpropanamine 

[0099] DMSO (1.1 mL. 15.5 mmol) dissolved in dichloromethane was added dropwise to oxalyl chloride (0.64 mL, 
7.74 mmol) at -78 °C under nitrogen atmosphere. After 10 minutes of stirring, (R)-N,N-diisopropyl-3-(2-benzyloxy- 
5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (Example 12.2) (2.3 g, 5.16 mmol) in dichloromethane was added 
55 and the reaction mixture was stirred for additional 1 h. Triethylamine (5.4 mL, 38.7 mmol) was then added and the 
temperature was allowed to rise to room temperature. The reaction mixture was taken up in water and dichloromethane. 
The organic layer was dried (MgS04) and concentrated in vacuo and the product was used in the next step without 
further purification. 
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18.2 (R)-N.N-Diisopropyl-3-I2-ben2yloxy-5^2-dnsopropylamlnoethyl)phenyl].3-phenylpropanamine 

[0100] Diisopropylamlne (4.2 mL, 30 mmol) was dissolved In methanol (12 mL). 5 M HCI in methanol (2 mL) was 
added followed by N.N-diisopropyl-3(R)-(5-formylmethyl-2-benzyloxyphenyl)-3-phenylpropanamine (5 mmol) in meth- 
anol (10 mL) and sodium cyanoborohydride (0.22 g. 3.6 mmol). The reaction mixture was stirred at room temperature 
overnight, methanol was then evaporated, and diethyl ether and HjO were added. The organic layer was dried (MgS04) 
and concentrated in vacuo to give 3 g of a cmde product that was chromatographed on silica (toluene-triethylamine 
95:5). Yield 0.65 g (25%); NMR (CDCI3) 5 0.88-0.91 (m, 18H). 1 .20 (d. 9H). 2.10-2.20 (m. 2H). 2.30-2.38 (m. 2H). 
2.87-3.10 (m. 4H). 4.34 (m, 1H). 4.98 (d. 2H). 6.75-6.97 (m. 2H), 7.10-7.30 (m. 11H). 

EXAMPLE 19 

(R)-N,N-Dlisopropyl-3-(5-ethoxyinethyl-2-hydroxyphenyl)-3-phenylpropanamine 

[0101] (R)-N.N-Diisopropyl-3-(2-hydroxy-5-hydroxymethylphenyl).3-phenylpropanamine (prepared as described in 
WO 94/11337, Example 1) (3.9 g. 11 .5 mmol) and AI2O3 (115 g. 1 .13 mol) refluxed in ethyl acetate (0,5 L) for 60 hours. 
AI2O3 was filtered off and ethyl acetate was evaporated. Chromatography on silica (toluene-triethylamine, 90:10) of 
the residue yielded 2.5 g (59%). The fumarate salt was obtained by adding fumaric acid (0.17 g, 1.48 mmol) dissolved 
in warm elhanol to the free base (0.55 g, 1.48 mmol) in diethyl ether; mp 174-177 °C; [aJo +5,5* (c 1.02. methanol); 
NMR (CD3OD) 6 1.15 (t. 3H), 1.27-1.30 (m, 12H), 2.41-2.49 (m, 1H). 2.52-2.60 (m. 1H). 3.04 (dd. 2H). 3.49 (q. 2H). 
3.67 (m. 2H), 4.35 (s. 2H), 4.43 (t. 1H). 6.69 (s. 2H). 6.80 (d. 1H). 7.04 (dd, 1H), 7.12 (d, 1H), 7.18-7.37 (m. 4H). Anal. 
(C24H35NO2 C4H4O4) C, H. N. 

EXAMPLE 20 

N-lsopropyl-3-(5-carboxy-2-hydroxyphenyl)-3-phenylpropanamme hydrochloride 

[0102] N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine (1.3 g, 2.6 mmol) was dis- 
solved in HOAc. Palladium (10%) on charcoal (0.13 g) was added and the mixture was hydrogenated at atmospheric 
pressure for 48 hours. The catalyst was then filtered off and the solvent was evaporated. The resulting oil was frac- 
tionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonltrile (containing 0.1 % TFA) and 
milllQ-water (containing 0.1% TFA). This purification was done in 16 portions with about 100 mg material each time. 
The pure fractions were pooled and freeze-dried to give 0.57 g of trifluoroacetic acid salt. The crystals were dissolved 
in 1 M HCI and freeze-dried to give 0.4 g (43%) of the hydrochloride salt as white crystals; mp 155-160 '^C; NMR 
(DMSO-dg) 6 1.17 (d. 3H). 1.19 (d, 3H), 2.30-2.38 (m. 1H), 2.38-2.46 (m. 1H). 2.72 (br. 1H). 2.80 (br. 1H). 3.25 (m. 
1H). 4.40 (t. 1H), 6.94 (d. 1H). 7.18-7.22 (m, 1H). 7.29-7.33 (m. 4H). 7.66 (dd. 1H). 7.76 (d. 1H); Anal. 
(C19H23NO3 HCI O.5H2O) C. H. N. 

[0103] The starting compound N-ben2yl-N-lsopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine was 
prepared as follows: 

20.1 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanal 

[0104] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanol (16.5 g, 41.5 mmol) (prepared as described in WO 
94/11337. Example 1c) was reacted as described in Example 18.1. The combined organic layers were washed with 2 
M HCI. 10% NaHC03. water and brine, dried (MgS04) and evaporated to give 16 g (98%) of yellowish crystals of the 
product that was used in the next step without further purification; mp 99-1 00 *C; ^H NMR (CDCU) 5 3.10 (dd. 2H) 5 0 
(s, 2H). 4.98-5.10 (m. 1H). 6.76 (d. 1H). 7.16-7.38 (m. 12H). 9.65 (s. 1H). 

20.2 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[01 05] To a solution of N-benzylisopropylamine (34 mL. 0.20 mol) in methanol (80 mL) was added 5 M HCI in methanol 
(16.2 mL. 80.9 mmol) followed by 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanal (16.0 g. 40.5 mmol) in methanol 
(20 mL) and sodium cyanoborohydride (1 .78 g, 28.3 mmol). The resulting solution was stirred for 1 7 hours. The solvent 
was evaporated and diethyl ether was added to the resulting syrup. The solution was washed 3 times with water, dried 
over MgS04 and evaporated. The residue was chromatographed on silica (hexane-ethyl acetate, 75:25) giving 15.9 
g of a syrup. The hydrochloride salt of the compound was prepared by dissolving the product in diethyl ether and adding 
HCI dissolved In diethyl ether. The resulting oil was washed with diethyl ether, dissolved in 10 M sodium hydroxide and 
extracted with diethyl ether 3 times. Purification by chromatography on silica (using a gradient of dichloromethane up 
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to 1% triethylamine in dichloromelhane) yielded 7 g (33%) of the product as a colourless oil. NMR (CDCI3) 5 0.84 
(d. 3H). 0.90 (d, 3H). 2.02-2.12 (m. 2H). 2.38 (t. 2H). 2.90 (m. 1H). 3.50 (d. 2H). 4.50 (t. 1H). 4.95 (s. 2H), 6.70 (s. 1H), 
7.10-7.35 (m. 17H). 

20.3 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine 

[0106] A mixture of magnesium turnings (1.18 g. 48.6 mmol) and iodine (one small crystal) was warmed gently. A 
solution of N-benzyl-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (6.0 g, 11 mmol) and 1,2-di- 
bromoethane (0.2 mL, 2.3 mmol) in dry THF (25 mL) was added dropwise under nitrogen atmosphere to the refluxing 
mixture. After 2 hours of refluxing. 1 .2-dibromoethane (0.59 mL. 6.8 mmol) was added. The mixture was left ovemight 
under nitrogen atmosphere. The mixture was then added together with 1 , 2-dibromoethane (0.93 mL, 10.8 mmol) to 
warmed magnesium turnings (1.18 g, 48.6 mmol) and iodine (one small crystal). After 30 minutes of refluxing, the 
mixture was cooled to room temperature and CO2 (g) was bubbled through. After 3 hours, ammonium chloride (aq, 
1 5%, 50 mL) was added followed by diethyl ether (1 00 mL). The layers were separated and the organic layer was dried 
(MgS04) and concentrated to give 5.8 g of an oil. The crude product was chromatographed on silica (using a gradient 
of acetone up to 5% ethanol in acetone) to give the pure product (1.3 g. 23%) as an oil. N-benzyl-N-isopropyl-3-(2-ben- 
zyloxyphenyl)-3-phenylpropanamine (3.1 g) was obtained as a biproduct from the reaction. NMR (CDCI3) 5 0.98 
(d. 3H). 1.10 (d. 3H), 2.30-2.40 (m. 2H), 2.46-2.65 (m. 2H), 3.40 (br. 1H), 3.85 (br, 2H), 4.30 (br. 1H), 4.98 (br. 2H). 
6.80 (d, 1H), 7.10-7.40 (m, 15H), 7.95 (d, 1H), 7.95 (d. 1H). 8.20 (s, 1H). 

EXAMPLE 21 

N-Benzyl-N-i5opropyt-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[01 07] N-Benzyl-N-isopropyl-3-{2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine. prepared as described in Ex- 
ample 20.3, (3.1 g. 6.90 mmol) was refluxed in concentrated HCI (30 mL) for 20 h. The reaction mixture was allowed 
to cool to room temperature and the liquid was poured off. The remaining oil was washed with water and diethyl ether 
and then dissolved in 2-propanoL The solution was evaporated and treated with 10 M sodium hydroxide to give the 
free base. Chromatography on silica (hexane:ethyl acetate 75:25) afforded 0.5 g of the compound that was fractionated 
on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (containing 0.1% TFA) and milliQ- 
water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl ether and 10 M sodium hy- 
droxide. To the resulting diethyl ether solution was added dropwise saturated diethyl ether-HCI (g). The resulting crystals 
of the hydrochloric salt were collected by filtration; mp 115-122 °C; NMR (DMSO-de) 5 1.28 (m, 6H), 2.27-2.38 (m, 
1H). 2.48-2.55 (m. 1H). 2.72-2.97 (m. 2H), 3.55 (m. 1H), 4.23 (m. 2H). 4.35 (m. 1H). 6.68-6.74 (m. 1H). 6.82 (dt. 1H), 
6.96-7.24 (m. 7H), 7.38-7.42 (m. 3H), 7.64-7.68 (m. 2H). 9.55 (d. 1H). 10.62 (br. 1H). Anal. (C25H29NO HCI) C. H. N. 

EXAMPLE 22 

(R)-N,N.DIIsopropyl-3-[5-(3-amlnopropyl)-2-hydroxyphenyl].3-phenylpropanamine dthydrochloride 

[0108] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropanamine (3.20 g. 7.07 mmol) 
was dissolved in 1 00 % acetic acid and 1 0% Pd/C (0.52 g) was added. The mixture was hydrogenated (60 psi) ovemight 
at room temperature. The catalyst was filtered off and the solvent was evaporated. The residue was dissolved in water, 
basified with sodium hydroxide (11 M), extracted with ethyl acetate, the organic phase was dried (MgS04), and evap- 
orated. The residue was chromatographed on silica (toluene-ethyl acetate-triethylamine-methanol, 20:5:1.5:1). The 
amine was redissolved in diethyl ether and a HCI-saturated diethyl ether solution was carefully added. The precipitate 
was filtered off wich gave 0.30 g { 10 %); NMR (CD3OD) 6 1,29 (m, 12H), 1.88 (m, 2H), 2.51 (m, 2H). 2.59 (t. 2H). 
2.88 (t, 2H). 3.04 (t, 2H), 3.68 (m. 2H), 4.40 (t. 1H). 4.55 (bs, 1H). 6.76 (d. 1H). 6.93 (d, 1H), 7.03 (s. 1H). 7.19 (t, 1H). 
7.30 (t. 2H). 7.37 (d. 2H); mp. 226-228 «C; [alo +11.5« (c=1.0. methanol). Anal. (C24H36N20*2HCI) C. H. N. 
[0109] The starting compound {R)-N.N-diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylprDpan- 
amine was prepared as follows: 

22.1 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyano-ethenyl)phenyl]-3-phenylpropylamine 

[0110] To a solution of (R)-N,N-diisopropyl-3-(2-benzytoxy-5-bromophenyl)-3-phenylpropanamlne (13.87 g, 28.87 
mmol) (prepared as described in WO 94/11337, Example 1) in OMR (140 mL) was added triethylamin (5.00 mL. 36.10 
mmol). Pd(0Ac)2 (0.32 g, 1 .44 mmol). tri(o-to!yl)phosphine (1.76 g, 5.77 mmoI)and acrylonitrile (2.39 mL, 36.10 mmol). 
The reaction mixture was stinred ovemight at 1 1 5 ^'C in a sealed flask equipped with a reflux condenser under nitrogen 
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atmosphere. The resulting mixture was concentrated, and the residue was dissolved in diethyl ether, washed with 
aqueous 2 M sodium hydroxide and water. The organic phase was dried (MgS04) whereafter petroleum ether was 
added to the organic phase and a precipitate was formed. Recrystallisation from ethanol yielded 5.50 g (42%). NMR 
(CDCI3) 5 0.90 (s, 6H), 0.95 (s. 6H). 2.15 (q. 2H). 2.35 (q, 2H). 2.95 (m. 2H), 4.40 (t. 1H). 5.05 (s. 2H). 5.70 (d. 1H). 
6.85 (d. 1H), 7.10-7.50 (m, 13H). 

EXAMPLE 23 

(R)-N,N-Dilsopropyl-3-[5-3-(acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamlne hydrochloride 

[0111] To a solution of (R)-N.N-diisopropyl-3-[5-{3-aminopropyl)-2-hydroxyphenyl)-3-phenylpropanamine, (Example 
22), (0.45 g. 1.23 mmol) in methanol (45 mL) was added acetic anhydride (0.23 mL. 2.47 mmol). The mixture was 
stirred for 3 h at room temperature and then evaporated to dryness. The residue was dissolved in H2O, basified with 
aqueous 11 M sodium hydroxide and extracted with toluene. The organic layer was dried with MgS04. filtered and 
evaporated. The amine was dissolved in diethyl ether and a HCI-saturated diethyl ether solution was carefully added. 
The precipitate fomied was filtered off to give 0.55 g (100 %). NMR (CD30D)5 1.27 (m. 12H), 1.75 (m. 2H). 2.08 
(s. 3H). 2.52 (m, 4H), 3.04 (t. 2H). 3.20 (t. 2H). 3.68 (m, 2H), 4.40 (t, 2H), 6.72 (d, 1H). 6.90 (d, 1H). 6.99 (s. 1H). 7.19 
(t, 1H). 7.30 (m. 4H): mp. 171-175 X; [aJo +3.6** (c=0.5. methanol). (CgeHaeNjOa'HCI) C. H, N. 

EXAMPLE 24 

(R)-N,N-Dilsopropyl-3-[5-(2K:yanoethyl)-2-hydroxyphenyll-3-phenylpropanamlne hydrochloride 

[0112] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropylamine (Example 22.1). (4.00 
g, 8.84 mmol) was treated as described in Example 22, but the hydrogenation was perfonned at atmospheric pressure. 
Yield 1.35 g (38 %); 1H NMR (CD3OD) 6 1.14 (s, 6H), 1.16 (s, 6H), 2.50 (m. 2H). 2.79 (t, 2H), 3.05 (t, 2H). 3.68 (m. 
2H). 4,39 (t. 2H). 6.75 (d. 1H), 6.98 (d. 1H), 7.09 (s, 1H). 7.19 (t. 1H). 7.32 (m, 4H): mp. 156-159 °C; [a.]o+4,0- (c=0.5. 
methanol); Anal. (C24H32N20*1 .0HCI*0.25H2O) C. H; N: calcd. 6.9; found, 6.4. 

EXAMPLE 25 

(R)-N,N-Dlisopropyl-3-[5-(2-carbamoylethyl).2-hydroxyphenylI-3-phenylpropanamlne hydrochloride. 

[0113] A solution of (R)-N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine (Example 24). 
(2.00 g, 5.48 mmol). in cone. HCI was stirred at 50 °C for 2 h and then evaporated. The residue was dissolved In water, 
basified with aqueous 1 1 M sodium hydroxide and extracted with toluene. The organic layer was dried (MgS04). filtrated 
and evaporated. The residue was chromatographed on toluene-ethyl acetate-triethylamine-methanol. 7:2:1:1. The 
product was obtained from dietyl ether-hydrogen choride. Yield 0.9 g (39%); NMR (CD3OD) 5 1.31 (m, 12H), 2.44 
(t. 2H). 2.53 (m. 2H). 2.78 (t. 2H). 3.04 (t. 2H), 3.67 (m, 2H). 4.39 (t. 1H). 6.72 (d. 1H), 6.82 (d. 1H), 7.02 (s. 1H)! 7.18 
(t, 1H). 7.32 (m, 4H); mp. 200-202 »C; [aJo +7,&* (0=0,5, methanol). Anal. {C24H34N202*1 .OHCI *0.5H2O) C, H. N. 

EXAMPLE 26 

(R)-N,N-Diisopropyl-3-[5-(2-carboxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride 

[0114] To a solution of (R)-N.N-diisopropyl-3-[5-(2-carbamoylethyl)-2-hydroxyphenyl]-3-phenylpropanamine (ob- 
tained in Example 25), (0.50 g. 1.31 mmol) in ethanol (15 mL) and H2O (10 ml) was added KOH (3.75 g. 66.8 mmol). 
The mixture was stin-ed overnight at 100 **C. The solvent was evaporated and the residue redissolved in H2O and 
washed with diethyl ether. The aqueous layer was acidified with cone. HCI and the precipitate was collected by filtration 
and washed with 2 M HCI. The product was fractionated on a reversed-phase PEP RPC MR 30/26 (Pharmacia Biotech 
AB. Sweden) column using a gradient of 20-60% acetonitrile with 0.1% TFA. Fractions were pooled and hydrochloric 
acid (2 mL, cone.) was added and the solvent was evaporated. The residue was crystallised from methanol-diethyl 
ether to give 0.37 g (0.96 mmol. 74%); ^H NMR (CD3OD) 6 1.28 (m, 12H), 2.48 (m, 4H). 2.76 (t, 2H), 3.04 (t, 2H). 3.67 
(m. 2H). 4.39 (t. 1H). 6.72 (d, 1H). 6.92 (d. 1H), 7.00 (s. 1H). 7.19 (t. 1H). 7.32 (m, 4H); mp. 205-207 X; [ajp +3.7» 
(c=1.0, methanol). Anal. (C24H33NO3*1.0HCI) C. H, N. 
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EXAMPLE 27 

(RHN,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine di hydrochloride 

5 (0115] (R)-N,N-Diisopropyl-3- (5-azido-2-benzyloxyphenyl) -3-phenylpropanamlne (0.90 g, 2.03 mmol) was dis- 
solved in acetic acid and 10% Pd/C (210 mg. cat.) was added. The mixture was stirred and exposed to (1 atm.) at 
room temperature overnight. The Pd/C catalyst was filtered off, and the filtrate evaporated. The residue was dissolved 
in water and baslfied with aqueous 11 M sodium hydroxide, extracted with diethyl ether, dried (MgS04) filtrated and 
evaporated. The crude residue was chromatographed on silica (n-hexane-ethanoMriethylamine, 7:3:1). The hydro- 

10 chloride was obtained from dietyl ether hydrogen chloride. The resulting oil was freeze-dried from water. Yield 0.30 g 
(37 %): NMR (DMSO)5 1.13 - 1.33 (m, 12H), 2.47 (m. 2H). 2.82 (br. 1H), 2.98 (br, 1H), 3.57 (br. 2H). 4.38 (t. 1H), 
8.96 (d. 1H). 7.08 (d, 1H). 7.19 (s, 1H). 7.22 (m. 1H). 7.32 (m. 4H). 10.05 (br, 2H), 10.13 (s, 1H); mp. 180-183 °C; [ajp 
+21.0° (c=0.1, methanol). Anal. (C2iH3oN20*2.0HCr0.5H20) C, H. N. 

[0116] The starting compound (R)-N.N-diisopropyl-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine was pre- 
^5 pared as follows: 

27.1 (R)-N,N-Dnsopropyl-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine 

[0117] To a mixture of (R)-N.N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (10.00 g, 20.81 
20 mmol) (prepared as described in WO 94/11337, Example 1) and Mg (1 .57 g, 64.52 mmol) in THF (50 mL) was added 
1 ,2-dibromoethane (3.59 mL, 41 .63 mmol) and the solution was self-refluxing for a while. The mixture was refluxed for 
1 h whereafter the solution was cooled and tosyl azide (4.10 g, 20.81 mmol) in diethyl ether (100 mL) was added with 
constant stirring while keeping the temperature at 0 °C wherafter the temperature was allowed to rise to room temper- 
ature for 4 h. A solution of tetra-sodium pyrophosphate decahydrate (4.46 g, 10.00 mmol) in 50 mL water was added. 
25 A precipitate was filtered off and the filtrate was evaporated. The residue was extracted with diethyl ether, the organic 
phase was dried (MgS04) and evaporated. The residue was chromatographed on silica (n-hexane-ethanol, 8:2). The 
product was crystallised from ethanol to give 1.15 g (13 %); IR (KBr) 2116 (N3) cm-^; NMR (CDCI3) 5 0.92 (d. 12H), 
2.10 (m. 2H). 2.33 (m. 2H), 2.95 (m. 2H), 4.40 (t. 1H), 5.00 (s. 2H). 6.81 (d, 2H). 6.97 (s. 1H), 7.10 - 7.40 (m, 10H). 

30 EXAMPLE 28 

(R)-N,N-Dlisopropyl-3-(5-azldo-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0118] To a solution of (R)-N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenyIpropanamine (0.25 g, 0.76 mmol) 
35 in 0.78 M HCI (5.35 mL, 4.20 mmol) was added NaNOj (0.05 g, 0.76 mmol) dissolved in H2O (0.4 mL) at -10 °C and 
the mixture was stirred for 20 minutes. To the mixture was added NaN3, (57 mg, 0.88 mmol) dissolved in HgO (0.4 
mL), and the mixture was stirred at -1 0 for 30 minutes. The mixture was baslfied (pH 7-8) with aqueous 1 1 M sodium 
hydroxide and extracted with diethyl ether. The diethyl ether phase was dried (MgS04) and evaporated to give an oil, 
which was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:2:1 ). The product was dissolved in diethyl 
^ ether and hydrogen chloride in diethyl ether was added. The precipitate was filtered to give (0.07 g, 0.1 8 mmol, 24%) 
of light-brown crystals. IR (KBr) 2111 (N3) cm- ^: NMR (CD3OD) 5 1.29 (m. 12H), 2.50 (m. 2H), 3.04 (m. 2H), 3.68 
(m, 2H), 4.40 (t, 1 H), 6.68 (s, 1 H), 6.81 (m, 2H), 7.23 (m, 1 H). 7.35 (m, 4H); mp. 131-1 34 X; [a]D-5.0'' (c=0.1 , methanol). 
[0119] The starting compound (R)-N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine was pre- 
pared as follows: 

45 

28.1 (R)-N,N-diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine 

[0120] A solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamlne (prepared as de- 
scribed in WO 94/1 1 337. Example 1 ) (7.30 g, 1 5.2 mmol) treated as described in Example 1 .3 above. Yield 4.47 g (94 %). 

50 

28.2 (R)-N,N-Diisopropyt-3-[2-hydroxy-5-<4-methylphenylazo)phenyl]-3-phenylpropanamine 

[0121] NaN02 (0.27 g, 4.30 mmol) was added to a mixture of hydrochloric acid (0.64 mL. 7.70 mmol, cone.) and p- 
methylaniline (0.41 g. 3.80 mmol) in ice-water (20 mL). The mixture was stin-ed at 0 °C for 10 min. and then added to 
55 an ice-cold solution of (R)-N,N-diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine (1.00 g. 3.21 mmol) in THF 
(3mL), H2O (12 mL) and sodium hydroxide (0.69 g, 17.32 mmol). After stimng the mixture for 20 minutes, it was 
extracted with toluene, dried (MgS04). and evaporated to give an oil, which was chromatographed on (toluene-ethyl 
acetate-triethylamine 8:1:1) to give 0.83 g. 1.93 mmol, (60%) of the title compound. NMR (CDCI3) 5 1.12 (d, 6H). 
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1.19 (d. 6H). 2.22 (m. 1H). 2.43 (m. 5H). 2.79 (m. 1H). 3.32 (m. 2H). 4.57 (d. 1H). 6.98 (d. 1H). 7.24 (m. 3H). 7.36 (m. 
4H). 7.66 (m, 4H). 

28.3 (R)-N,N>Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine 

[0122] A solution of Na2S204 (1 .23 g. 12.8 mmol) In water (10 mL) was added to a solution of (R)-N.N-diisopropyl- 
3-(2-hydroxy-5-(4-methy(phenylazo)phenyl]-3-phenylpropanamine (0.55 g, 1,28 mmol) in ethanol (50 mL) at 75 X 
during 15 min. More dry Na2S204 (1.23 g. 12.8 mmol) was added in 10 portions. Water was added to the solution 
which was then extracted with diethyl ether. The organic layer was dried {MgS04) and evaporated to give an oil, which 
was chromatographed on silica (n-hexane-ethanol-triethylamine 7:3:1) to give an oil. The product was dissolved in 
ethanol and hydrogen chloride in diethyl ether was added. The solvent was evaporated, redissolved in water and 
vacuum-dried wich yielded 0.25 g (60%). 

EXAMPLE 29 

(R)-N.N-Diisopropy|.3-[2-hydroxy-5.(3.hydroxypropyl).phenyl]-3-phenylpropanaminehydrochlori 

[0123] A solution of (R)-N,N-diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine (2.0 
g, 4.86 mmol) in THF (50 mL) was added dropwise to LAH (0.28 g. 7.29 mmol). After stirring for 2 h. the reaction was 
quenched and the solvent evaporated. The residue was recrystallized from ethanol-water. The product was dissolved 
in ethanol and hydrogen chloride in diethyl ether was added. White crystals were filtered off to give 0.82 g (46%); mp. 
204-207 °C: [aJo +12.8* (c=1.0. methanol); NMR (DMSO) 5 1.18 (t, 6H), 1.24 (t. 6H), 1.63 (m. 2H). 2.47 (m 4H), 
2.87 (br. 2H). 3.38 (q. 2H). 3.57 (br. 2H). 4.32 (t. 1H), 4.42 (t, 1H). 6.74 (d, 1H). 6.83 (d, 1H). 7.03 (s. 1H). 7.17 (t. 1H). 
7,30 (m. AH) Anal. (C24H35NO2M.OHCI) C. H. N. 

[0124] The starting compound (R)-N,N-dlisopropyl-3-(5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl)-3-phenylpropan- 
amine was prepared as follows: 

29.1 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-ethoxycarbonylethyl)phenyl]-3-phenylpropanamine 

[0125] A solution of triethyl phosphonoacetate (6.93 mL. 34.92 mmol) In THF (50 mL) was added dropwise to NaH 
(0.84 g. 29.10 mmol, 80%). The mixture was cooled to 0 °C and (R)-N.N-diisopropyl-3-(2-ben2yloxy-5-formylphenyl)- 
3-phenylpropanamine. prepared as described In Example 17.1 , (5.00 g, 11 ,64 mmol) in THF (50 mL) was added drop- 
wise. The mixture was stirred for 3 h at 0 '^C. The solvent was evaporated and the residue was redissolved in toluene 
and washed twice with water. The organic layer was dried (MgS04) and the solvent evaporated to give 5.0 g (86%). 

29.2 (R)-N.N-Diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine 

[0126] (R)-N,N-Diisopropyl-3-[2-ben2yloxy-5-(2-ethoxycarbony!ethyl)phenyl]-3-phenylpropanamine (3,0 g. 5,98 
mmol) was treated as described in Example 1.3. Yield 2.0 g (81%); ^H NMR (CDCI3) 5 1.08 (d, 6H). 1.12 (d. 6H) 1 18 
(t. 3H). 2,05 (m. 2H). 2.37 (m. 4H), 2.72 (t. 2H). 3.22 (m, 2H), 4.03 (q. 2H). 4.48 (m, 1H). 6.55 (s, 1H), 6.86 (mi 2H), 
7.28 (m. 5H). 

EXAMPLE 30 

N,N-Dilsopropyl-3.(5-ethylaminomethyl-2.hydroxyphenyl)-3-phenylpropanam!ne 

[0127] (R)-N.N-Diisopropyl-3-(5-formyI-2-hydroxyphenyl)-3-phenylpropanamine (prepared in Example 7.1 ) (1 .23 g. 
3.62 mmol) was dissolved in methanol (20 mL). Ethylamine [3.62 mL. 21.7 mmol (6M hydrochloric acid in methanol)] 
and sodium cyanoborohydride (0.14 g, 2. 1 7 mmol) were added. The mixture was stirred overnight at room temperature. 
The solvent was evaporated and the residue was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:3: 
1 ). The product was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added. The resulting oil was 
stinred in diethyl ether over night to give crystals. Yield 0.70 g (44%); mp. 140-142 «C; [aJo -5.0*» (c=0.5. methanol); ^H 
NMR (CD3OD) 6 1.30 (m, 15H), 2.59 (m. 2H). 3.05 (m, 4H). 3.70 (m, 2H). 4.07 (s. 2H). 4.42 (t. 1H). 6.85 (d 1H) 7 20 
(m. 2H). 7.30 (t, 2H). 7.41 (d. 2H). 7.50 (s. 1H) Anal. (C24H36N2O*2.0HCr0.5H2O) C.H.N. 
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EXAMPLE 31 

N-CyclobiJtyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0128] A solution of N-cyclobulyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (1.60 g. 3.44 
mmol) was hydrogenated over Pd/C (160 mg, 10%) in acetic acid at room temperature overnight. The solution was 
basified with sodium hydroxide (11 M) and the mixture was filtered. The filtrate was extracted with ethyl acetate, dried 
(MgS04) and the solvent evaporated. The residue was chromatographed on silica (toluen-triethylamlne 9:1). The free 
amine was dissolved in diethyl ether and hydrogen chloride In diethyl ether was added to give an oil. The oil was 
crystallised in 2-propanol to give 0.90 g (79%); mp. 153-155 **C: NMR (CD3OD) 5 1.78 (m. 2H). 2.22 (m, 4H). 2.48 
(m, 2H), 2.72 (s, 3H). 2.95 (br, 2H). 3.68 (m, 1H), 4.44 (t. 1H), 6.78 (t. 1H), 6.79 (d, 1H). 7.03 (t. 1H). 7.12 (d. 1H). 7.18 
(t, 1H), 7.28 (t, 2H), 7.34 (d. 2H); Anal. (C20H25NOM .0 HCrO.3 2-propanol) C. H. N. 

[0129] The starting compound N-cyclobutyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was 

prepared as follows: 

31 .1 N-Cyclobutyl-3-(2-benzy loxy-5-bromophenyl)-3-phenylpropanainine 

[0130] 5 M HCI-methanol (3.50 mL. 17.71 mmol) was added to a solution of cyclobutylamine (4.50 mL, 53,15 mmol) 
in methanol (14 mL). The mixture was added to 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanal (Example 20.1), 
(3.50 g, 8.86 mmol). followed by sodium cyanoborohydride (0.389 g, 6.20 mmol). The reaction mixture was stirred at 
room temperature overnight. The solvent was evaporated and the residue was chromatographed on silica (toluene- 
ethyl acetate-triethylamine 92:4:4). Yield 2.61 g (65%); 1H NMR (CDCI3) 5 1.57 (m. 5H). 2.14 (m. 4H). 2.47 (t. 2H). 3.16 
(m, 1H), 4.45 (t. 1H). 5.00 (s, 2H). 6.75 (d, 1H), 7.10-7.47 (m, 12H). 

31.2 N-Cyclobutyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[0131] 5 M HCI-methanol (0.46 mL, 2.32 mmol). formaldehyde (0.870 g, 28.97 mmol) and sodium cyanoborohydride 
(0.255 g, 4.056 mmol) were added to a solution of N-cyclobutyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 
(2.61 g, 5.79 mmol) in methanol (8 mL). The reaction mixture was stin-ed at room temperature ovemlght The solvent 
was evaporated and the residue was chromatographed on silica (hexane-triethylamlne. 9:1). Yield 1.59 g (59%); 
NMR (CDCI3) 6 1.59 (m. 2H). 1.73 (m, 2H). 1.91 (m. 2H). 2.06 (s. 3H), 2.16 (m. 4H). 2.68 (m. 1H). 4.38 (t. 1H), 5.00 
(s. 2H), 6.72 (d. 1H). 7.12-7.58 (m. 12H). 

EXAMPLE 32 

N-Cyclopentyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0132] N-Cyclopentyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (2.46 g. 5.14 mmol) was 
treated as described in Example 31 . The crude was not chromatographed but crystallised from aqueous ethanol. Yield 
1.24 g (70%) 1H NMR (DMSO) 6 1.48 (br, 1H), 1.66 (br. 2H), 1,85 (br, 1H), 2.46 (br. 2H), 2.68 (s. 3H), 2.87 (br, 2H). 
3.53 (m. 1H). 4.35 (t. 1H). 6.77 (t. 1H). 6.83 (d. 1H). 7.01 (t. 1H). 7.16 (t. 1H). 7.27 (t, 3H). 7.33 (d. 2H). 9.57 (br. 1H). 
10.85 (br. 1H); mp 169-172 "C; Anal. (C2iH27NO*HCI) C. H. N. 

[0133] The starting compound N-cyclopentyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was 
prepared as follows: 

32.1 N-Cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanafnme 

[0134] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanal. prepared as described in Example 20.1, (7.00 g, 17.71 
mmol) was treated with cyclopentylamine as described In Example 31.1. rield 4.9 g (59%); NMR (CDCI3) 5 1.20 
(m, 2H). 1.40-1.80 (m. 6H), 2.18 (m. 2H). 2.55 (t, 2H), 2.98 (m, 1H). 4.45 (t. 1H). 5.00 (s. 2H), 6.75 (d. 1H). 7.10-7.45 
(m, 12H). 

32.2 N-Cydopenthyl-N-niethyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[0135] A solution of N-cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (3,50 g. 7.53 mmol) was 
treated as described in Example 31.2. Yield 2.46 g (68%); NMR (CDCI3) 5 1.10-1.80 (m. 8H). 2.19 (m. 5H). 2.36 
(m. 2H). 2.58 (m. 1H). 4.37 (t. 1H). 4.98 (s. 2H). 6.72 (d. 1H). 7.10-7.50 (m, 12H). 
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EXAMPLE 33 

N.N-Dnsopropyl-3-(2-aininophenyl)-3-phenylpropanaminehydrochloride 

10136] LAH (0.94 g, 24.8 mmol) was added to a solution of N,N-diisopropyl-3-(2-aminophenyl) -3-phenylpropenyla- 
mlde (1.6 g, 4.98 mmol) in THF (90 mL). The mixture was stirred for 72 h at room temperature. The reaction was 
quenched and the solvent evaporated. The cmde residue was fractionated on a reversed-phase PEP RPC HR 30/26 
(Pharmacia Biotech AB. Sweden) column using 20 % acetonitrile with 0.1% TFA. Hydrochloric acid was added to the 
pure fractions and the solvent was evaporated. The residue was redissolved in water and freeze-dried giving 88 mg 
(5%) ; mp 138 - 142 °C: NMR (DMSO) 5 1.25 (m. 12H). 2,47 (m. 1H). 2.65 (m. 1H). 2.87 (m. 1H), 3.13. (m, 1H). 
3.59 (br. 2H). 4.58 (t, 1H). 7.20 - 7.37 (m. 5H). 7.42 (m. 2H). 7.54 (d. 2H). 9.94 (br. 2H). Anal. (CjiHaoNj'HCmjO) C. 
N, H: calcd.8.5; found 7.9. 

[01 37] The starting compound N,N-diisopropyl-3-(2-aminophenyl)-3-phenylpropenylamide was prepared as follows: 

33.1 2-(3,5-Dimethyl-4-hydroxyphenylazo)benzophenone 

[0138] A slurry of ice (500 mL). hydrochloric acid (16.8 mL. 202 mmol, cone). 2-aminobenzophenone (20.00 g, 101 
mmol) and NaNOj (9.0 g, 131 mmol) were added to a stirred solution of 2,6-dimethylphenol (18.40 g. 151 mmol) and 
sodium hydroxide (16.20 g, 404 mmol) in ice-cold water (100 mL). After 20 minutes the mixture was extracted with 
diethyl ether. The organic phase was washed with hydrochloric acid (6 M), NaHCOj^gq)* ^^'^^ (MgS04) and the solvent 
evaporated. The crude residue was chromatographed on silica (toluene) and pure fractions were pooled and evapo- 
rated to give a red oil. The oil was crystallised in hexane/toluene to give 7.73 g (23%). 

33.2 2-(3,5-Dimethyl-4-tosyloxyphenylazo)benzophenone 

[0139] A mixture of 2-(3.5-dimethyl-4-hydroxyphenylazo)-benzophenone (7.73 g, 23.41 mmol) and tosyl chloride 
(9.4 g, 49 mmol) In pyridine (20 mL) was stirred at 90 °C for 9 h. Water was added and the mixture was extracted with 
diethyl ether. The organic phase was washed with sodium hydroxide (2 M) and hydrochloric acid (2 M). dried (MgS04) 
and the solvent evaporated. The product was crystallised in ethanol to give 7.62 g (67%); NMR (CDCIg) 6 2.08 (s, 
6H). 2.49 (s. 3H). 7.05 (s. 2H). 7.37 (m. 4H), 7.48 (m. 1H), 7.62 (m, 3H). 7.82 (m, 5H). 

33.3 N,N-Dnsopropyl-3-[2-(3,5-dlmethyl-4-tosyloxyphenylazo)phenyl]-3-phenylpropenamide 

[0140] 2-(3,5-Dimethyl-4-tosyloxyphenylazo)benzophenone (7.22 g, 1 4.9 mmol) was treated as described in Exam- 
ple 4.2 but with 3 eq of N.N-diisopropylacetamide diethylphosphonate and sodium hydride. Yield 4.5 g (50%). ''H NMR 
(CDCI3) 6 0.72 (d. 3H). 0.82 (br. 3H). 1.28 (d, 3H). 1.42 (d, 3H). 2.10 (s, 3H). 2.14 (s. 3H). 2.45 (s. 3H), 3.25 (m. 1H), 
4.28 (m. 1H), 6.05 and 6.63 (s, 1H), 7.00 - 7.90 (m, 15H). 

33.4 N,N-Diisopropyl-3-[2.(3.5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide 

[0141] A solution of potassium hydroxide (1 0.3 mL. 6 M) and N,N-diisopropyl-3-[2-(3.5-dimethyl-4-tosyloxyphenyla- 
zo)phenyl]-3-phenylpropenamide (3.5 g, 5.74 mmol) In ethanol (110 mL) was refluxed for 1 h. The mixture was acidified 
with hydrochloric acid (cone.) and the solvent evaporated. The residue was partioned between toluene and water. The 
organic layer was dried (MgS04) and the solvent evaporated. The crude residue was chromatographed on silica (tol- 
uene-ethyl acetate 9:2). Yield 1.3 g (50%). NMR (CDCI3) 8 0.71 (d. 3H). 0.80 (br. 3H). 1.27 (d. 3H), 1.40 (d. 3H), 
2.20 (s, 3H), 2.23 (s. 3H), 3.25 (m, 1H). 4.35 (m. 1H), 5.52 (brd. 1H). 6.05 and 6.60 (s. 1H). 7.00 - 7.80 (m. 11 H). 

33.5 N,N-DHsopropyl-3-(2-aminophenyl)-3-phenylpropenamide 

[0142] N.N-Diisopropyl-3-I2-(3,5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide (2.58 g. 5.68 mmol) 
was treated as described In Example 28.3. The crude residue gave crystals from aqueous ethanol. Yield 1 .23g (67%). 

EXAMPLE 34 

N,N-Diisopropyl-3-(benzoxazol-2-yl)-3-phenylpropanamine,hydrochloride 

[0143] A mixture of N.N-diisopropyl-3-ethoxycarit)onyl-3-phenylpropanamine (2.51 g. 8.6 mmol). 75% aqueous eth- 
anol (15 mL) and 2 M NaOH (8.5 mL, 17 mmol) was refluxed over night. After evaporation of the solvent, the residue 
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was made acidic with 2 M HCI and the solvent was evaporated. A mixture of the residual semicrystatline oil was heated 
with o-aminophenol (1 .8 g, 16.5 mmol) and polyphosphoric acid (12 g) at 200*C for 2 hours under Nj. The somewhat 
cooled hard solid was dissolved in water and washed once with diethyl ether. The aqueous phase was made alkaline 
(11 M NaOH ) and extracted twice with diethyl ether The combined organic phases were dried (Na2S04) and the solvent 
5 evaporated. The crude product was chromatographed on silica (petroleum ether/triethylamine 97:3). The pure amine 
was precipitated as hydrochloride from diethyl ether affording white crystals, 1.27 g (39%): mp 197-198**C; NMR 
(0003)51.49 (m. 12H). 2.80-3.20 (m, 4H), 3.48 (br.2H).4.45 (t, 1H). 7.25-7.48 (m. 8H). 7.70 (m. 1H). 11.48 (br. 1H). 
[0144] The starting compound N.N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine was prepared as follows: 

^0 34.1 N,N-Diisopropyl-3-cyano-3-phenylpropanamine 

[0145] Sodium hydride, 80% in mineral oil (2.82 g, 94 mmol), was washed with petroleum ether and dried under a 
N2-stream. Dry DMF (100 mL) was added. Benzyl cyanide (12.1 g, 103 mmol) was added to the stirred suspension 
over a period of 20 min. The temperature rose to approx. 45°C. The mixture was stirred for another 15 min. 2-Chlo- 

15 roethyldiisopropylamine (1 5.4 g, 94 mmol) was added. All the amine was consumed within 30 min. Most of the DMF 
was evaporated under reduced pressure and the residue was dissolved in water/diethyl ether. The aqueous phase 
was extracted once with diethyl ether and the combined organic phases were extracted twice with 2 M HCI. The com- 
bined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic 
phases were then dried (Na2S04) and the solvent was evaporated. The crude product was chromatographed on silica 

20 (petroleum ether-triethylamine, 40:1 )» affording the title compound, 16.8 g (67%), as a colouriess liquid. ''H NMR 
(CDCI3) 6 1.01 (m. 12H), 1.97 (m, 2H), 2.62 (m. 2H). 3.00 (m, 2H), 4.02 (dd. IN), 7.17-7.40 (m. 5H). 

34.2 N,N-Dlisopropyl-3-carbamoyl-3-phenylpropanamine 

25 [0146] N,N-Diisopropyl-3-cyano-3-phenylpropanamine (11.6 g, 47.5 mmol) was mixed with H2SO4 (90%. 100 mL) 
and the mixture was stirred at 100°C for 30 min. The reaction mixture was poured on ice, made alkaline (11 M NaOH) 
and extracted twice with diethyl ether. The combined organic phases were dried (Na2S04) and the solvent evaporated, 
affording the title compound as a colouriess oil, 12.4 g (100%); ^H NMR (CDCI3) 5 1.26 (m, 12H). 2.14 (m, 1H). 2.60 
(m. 1H), 2.73 (t. 2H), 3.31 (m, 2H). 3.86 (t. 1H), 6.06 (br. 2H), 7.51- 7.61 (m, 5H). 

30 

34.3 N,N-Dnsopropyi-3-«thoxycarbonyl-3-phenylpropanamine 

[0147] N.N-Diisopropyl-3-carbamyl-3-phenylpropanamine (26.5 g 0.100 mol) was added into aqueous ethanol (90%, 
300 mL) containing cone. HNO3 (1 3.3 g, 0.21 mol) and refluxed for five days. Most of the solvent was evaporated under 

35 reduced pressure and the residue was mixed with water/diethyl ether. The organic phase was washed once with water. 
The combined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined 
organic phases were then dried (Na2S04) and the solvent evaporated. The cmde product was chromatographed on 
silica (petroleum ether-triethylamine, 97/3), to afford the title compound as a colouriess liquid, 20.1 g (68.7%): ^H NMR 
(CDCI3) 6 0.96 (m, 12H). 1.21 (t, 3H), 1.81 (m, 1H). 2.22 (m, 1H), 2.40 (t. 2H). 3.66 (dd. 1H), 4.12 (m. 2H), 7.20-7.32 

^0 (m, 5H). 

EXAMPLE 35 

N,N-Dilsopropyl-3-(oxazol-5-yl)-3-phenylpropanamlnehydrochloride 

45 

[0148] Freshly distilled methylisonitrile (1.66 g, 40.4 mmol) was dissolved in dry THF (75 mL) under N2-atmosphere 
and the mixture was cooled to -78*'C. 1.4 M n-BuLi (29 mL, 40.5 mmol) was slowly added to the solution, followed by 
N,N-diisopropyl-3-ethoxycart3onyl-3-phenylpropanamine (4.71 g, 16.2 mmol) in THF (10 mL). The reaction temperature 
was allowed to rise to -20°C, at which the reaction was quenched with HOAc (10 mL). The solvent was evaporated 

so and the residue was mixed with diethyl ether/water. The organic phase was washed once with water and the combined 
aqueous phases were made alkaline with 11 M NaOH and extracted twice with diethyl ether. The organic phases were 
put together, dried (Na2S04) and the solvent evaporated. The crude product was chromatographed on silica (chloro- 
fonm-methanol-conc. ammonia. 490:10:1 ). The pure amine was precipitated with HCI-saturated diethyl ether, affording 
the title compound as a glassy oil, 1.4 g (48%). ^H NMR (CD3OD) 6 1.21-1.40 (m. 12H). 2.57 (m, 1H), 2.68 (m, 1H), 

55 2.91 (m. 1H). 3.23 (m. 1H). 3.72 (m, 2H). 4.41 (dd, 1H). 7.39 (m, 5H). 7.52 (s, 1H). 9.13 (s. 1H). 
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EXAMPLE 36 

N,N-Diisopropyl-3-(imidazol-4(5)-yl)-3-phenytpropanamme dihydrochloride 

5 [0149] N,N-Dilsopropyl-3-oxa2ol-5-yl-3-phenylpropanamlde (0.76 g 2.6 mmol) was mixed with formamide (5 mL). 
The mixture was heated at 175*'C for 6 hours. The solvent was evaporated under vacuum (1 mm Hg) and the residue 
was partitioned between 1 M HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted 
twice with diethyl ether. The combined organic phases were dried (Na2S04) and the solvent evaporated. The light 
brown oil was dissolved In diethyl ether and added to a suspension of lithium aluminium hydride (LAH) (0.70 g, 5.4 

10 mmol) in diethyl ether. The reaction mixture was stirred at ambient temperature overnight. The reaction was quenched, 
and the solvent was evaporated. The crude amine was dissolved in EtOAc and precipitated as a hydrochloride salt 
with HCI-saturated diethyl ether to afford the title compound as hygroscopic crystals, 0.32 g (35%) : NMR (CDCI3) 
61.38 (m, 12H).2.80 (m, 2H), 3.00 (m,1H). 3.16 (m. 1H). 3.64 (br. 2H). 4.41 (m, 1H). 6.89 (s, 1H). 7.27-7.41 (m, 5H). 
8.78 (s. 1H), 10.32 (br, 2H). 

15 [01 50] The starting compound N.N-dilsopropyI-3-oxazol-5-yl-3-phenylpropanamide (0.76 g 2.6 mmol) was prepared 
as follows: 

36.1 3-Cyano-3-phenylpropanoic acid 

20 [0151] Ethyl cinnamate (85.3 g, 0.484 mol). potassium cyanide (64.2 g, 0.986 mol) and ammonium chloride (38.9 g. 
0.726 mol) were mixed with aqueous DMF (90%. 360 mL). The mixture was stin-ed at 105°C for 7 hours. The somewhat 
cooled mixture was filtered and most of the DMF was evaporated. The residue was taken up in diethyl ether and 1 M 
HCL The aqueous phase was extracted twice with diethyl ether. The combined diethyl ether phases were evaporated 
and the black oil was suspended In EtOH (200 mL) and 2 M NaOH (250 mL) and stirred at ambient temperature for 2 

25 hours. The mixture was diluted with brine (200 mL) and water (400 mL) and washed twice with diethyl ether. After 
acidification (12 M HCI) the aqueous phase was extracted three times with diethyl ether. The pooled organic phases 
were dried (Na2S04) and the solvent evaporated affording the title compound as a black oil, 74 g (87%): NMR 
(CDCI3) 6 1 .05 (d. 3H). 1 . 1 7 (d, 3H). 1 .22 (d. 6H), 2.68 (dd, 1 H), 3.16 (dd. 1 H), 3.4 (br. 1 H), 3.76 (m. 1 H) 4. 1 9 (dd, 1 H). 
7.31 (m. 5H), 8.9 (br. 1H). 

30 

36.2 N,N-Diisopropyl-3<yano-3-phenylpropanamide 

[0152] 3-Cyano-3-phenylpropanoic acid (67.7 g, 0.389 mol) was dissolved in 2-PrOH. To the filtered acid solution 
was carefully added KOH (18.4'g. 0.33 mol) dissolved in 2-PrOH (200 mL), diethyl ether (100 mL) was added and the 

35 precipitate was filtered off. The dried acid salt (51 .9 g, 0.24 mol) was suspended In benzene (400 mL) and oxalyl 
chloride was carefully added. The reaction mixture was stirred at 80**C for 2 hours. The solvent was evaporated and 
the residue was co-evaporated twice with benzene. The brown oil was dissolved in benzene (200 mL) and cooled in 
an icebath. A solution of diisopropylamine (82 g, 0.81 mol) in benzene (200 mL) was added to the stin-ed reaction 
mixture during 45 min. The mixture was left to slowly warm up to room temperature overnight. The solvent was evap- 

40 orated and the residue was taken up in diethyl ether and 1 M HCI. The organic phase was washed once with water, 
once with 1 M NaOH, again with water, dried (Na2S04) and the solvent evaporated to afford the title compound as a 
dari< brown oil, 41 .7 g (41%): 1H NNR (CDCI3) 5 1.07 (d, 3H). 1.17 (d. 3H), 1.36 (m, 6H), 2.77 (m. 1H). 2.97 (m. 1H), 
3,51 (br. 1H), 3.81 (m. 1H). 4.50 (dd, IN), 7.39 (m, 5H). 

45 36.3 N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamide 

[0153] N,N-Dilsopropyl-3-cyano-3-phenylpropanamide (21.1 g. 82 mmol) was dissolved in EtOH (130 mL) and 2 M 
NaOH (100 mL). Hydrogen peroxide (30%, 20.2 mL, 200 mmol) was added and the mixture was stirred at ambient 
temperature for two hours. The resulting precipitate was filtered, washed with water and dried, yielding the title com- 
50 pound as white crystals, 15.6 g (69%): ^H NMR (CDCI3) 6 1.09 (d. 3H), 1.19 (d, 3H). 1.31 (m, 6H), 2.51 (dd. 1H), 3.30 
(dd. 1H). 3.41 (m. 1H). 4.02 (m, 1H). 4.18 (dd. 1H), 5.7 (br. 1H), 6.4 (br. 1H). 7.21-7.42 (m. 5H). 

36.4 N,N-Ollsopropyl-3-ethoxycarbonyl-3-phenylpropanamide 

55 [0154] N,N-Dlisopropyl-3-carbamoyl-3-phenylpropanamide was treated as described in Example 34:3 (two days of 
reflux and no chromatography) which gave the title compound as a colouriess semicrystailine oil. 15.9 g (93%): ^H 
NMR (CDCI3) 5 1.19 (m, 9H). 1.36 (m, 6H). 2.53 (dd, 1H). 3.18 (dd, 1H), 3.4 (br. 1H). 3.98 (m. 1H). 4.15 (m, 3H), 7.31 
(m. 5H). 
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36.5 N,N-Diisopropyl-3-oxazol-5-yl-3-phenylpropanamide 

[0155] The method described for Example 35 above was used, starting from N,N-diisopropyl-3-ethoxycarbonyl- 
3-phenylpropanamjde. The crude was chromatographed on silica (petroleum elher-ElOAc. 3:2), affording the title com- 
pound as a light yellow oil. 0.77 g (46%): NMR (CDCI3) 5 1.00 (d. 3H), 1.14 (d. 3H). 1.29 (m. 6H). 2.98 (m, 2H). 3.4 
(br. 1H). 3.93 (m. 1H). 4.79 (t, 1H), 6.82 (s. 1H). 7.28 (m. 5H). 7.76 (s, 1H). 

EXAMPLE 37 

N,N-Dlisopropyl-3-(oxazol-2-yl)-3-phenylpropanamine hydrochloride 

[0156] A mixture of N.N-diisopropyl-3-carbamoyl-3-phenylpropanamine, prepared in Example 34.2 (4.05 g, 15.4 
mmol). 1,2-dichIoroethyl ethyl ether (2.32 g, 16.2 mmol). water (0.300 g. 16.6 mmol) and formic acid (50 mL) was 
stirred at 75*'C for 3 hours. The fonnic acid was evaporated and the residue was dissolved In water/diethyl ether. The 
aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic phases 
were dried (Na2S04) and the solvent evaporated. The crude product was chromatographed on silica (petroleum ether- 
trlethylamrne 97:3). The pure amine was precipitated as hydrochloride salt with HCI-saturated diethyl ether, affording 
the title compound as white crystals, 0.61 g (12%): mp 157-158X; NMR (DMS0(d6)) 5 1.11 (m. 12H),2.35(m. 1H), 
2.63 (m, 1H), 3.03 (m. 2H). 3.56 (m, 2H). 4.45 (m, 1H), 7.21-7.40 (m, 6H) 8.06 (d. 1H). 10.20 (br, 1H). 

EXAMPLE 38 

N,N-Diisopropyl-3-phenyl-3-(thiazol-2-yl)propanamine hydrochloride 

[01 57] The title compound was prepared in an analogous manner to that described In Example 37. N,N-Dlisopropyl- 
3-phenyl-3-thiocarbamoylpropanamine (1.11 g, 4.0 mmol) yielded white crystals of the title compound, 1.12 g (82%): 
mp 155-156«C: NMR (CDCI3) 5 1.37 (m, 12H), 2.75-3.15 (m, 4H), 3.60 (m, 2H). 4.45 (t, 1H). 7.25-7.36 (m, 6H). 
7.71 (d. 1H). 11.30 (br, 1H). 

[0158] The starting compound N,N-diisopropyl-3-phenyl-3-thiocarbamoylpropanamine was prepared as follows: 
38.1 N,N-Diisopropyl-3-phenyl-3-thiocarbamoylpropanamine 

[0159] HjS was bubbled into a solution of N,N-diisopropyl-3-cyano-3-phenylpropanamine, prepared in Example 34.1 , 
(3.45 g. 14.3 mmol) and triethylamine (2,0 g, 20 mmol) in dry pyridine (1 0 mL) until saturation was achieved. The stirred 
reaction was held under HjS-atmosphere at 65*'C for 5 days. The pyridine was evaporated and the crude product was 
chromatographed on silica (chloroform-methanol-conc. ammonia 380:20: 1 ), yielding the title compound as a colourtess 
glassy oil. 3.1 g (78%): NMR (CDCIg) S 0.99 (m. 12H), 2.07 (m. 1H). 2.40 (m. 3H). 3.05 (m, 2H), 4,10 (t, 1H). 
7.20-7.45 (m 5H). 7.7-8.1 (b. 1H), 8.0-8.5 (br, 1H). 

EXAMPLE 39 

N,N-Diisopropyl-3-(4-methylthiazol-2-yl)-3-phenylpropanamlne hydrochloride 

[0160] The title compound was prepared in an analogous manner to that described in Example 37, N,N-Diisopropyl- 
3-phenyl-3-thiocarbamoylpropanamine, prepared in Example 38.1, (1.5 g, 5.4 mmol), and 2-ch!oroacetone (0.75 g, 
8.1 mmol) yielded the title compound as a white amorphous substance. 1.1 g (56%): mp 178-181*C; ''H NMR (CDCI3) 
5 1.44 (m. 12H). 2.50 (s, 3H). 2.98 (m. 3H). 3.18 (m. 1H), 3.60 (m, 2H). 6.94 (d, 1H). 7.30-7.47 (m. 5H), 11 .15 (br, 1H). 

EXAMPLE 40 

N,N-Diisopropyl-3-(thiazol-5-yt)-3-phenylpropanamine hydrochloride 

[0161] The title compound was prepared In an analogous manner to that described in Example 35. Reaction with N, 
N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine (1.14 g. 3.7 mmol) gave a crude that was chromato- 
graphed on silica (petroleum ether-triethylamine 97:3), affording white crystals of the title compound, 0.19 g (30%): 
mp 193-194*'C; NMR (CDCI3) 5 1.1.34 (m. 12H). 2.85 (m, 4H), 5.56 (m. 2H). 4.29 (t. 1H), 7.26-7.39 (m. 5H), 7.73 
(s. 1H), 8.71 (s. 1H) 11.61 (br. 1H). 

[0162] The starting compound N.N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine was prepared as 
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follows: 

40.1 N,N-Diisopropyl-3-ethoxythiocarbonyl-3-phenylpropanamine 

5 [0163] HCI-gas was bubbled through an ice-cold solution oi N.N-diisopropyl-3-cyano-3-phenyipropanamjne (2.9 g, 
12 mmol). prepared in Example 34.1 . in dried ethanol (50 mL, molecular sieve 3 A) until saturation. The stirred reaction 
was held under HCi-atmosphere at room temperature ovemlght. The solvent was carefully evaporated and the remain- 
ing oil was dissolved in dry pyridine (100 mL). To this solution was added triethylamine (5.7 g, 56 mmol) and to the 
now thick suspension was bubbled H2S until saturation was achieved. The dark olive-green reaction mixture was held 

10 under a H2S-atmosphere at 65'*C ovemlght. The solvent was evaporated and the residue was partloned between 1 M 
HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The 
combined organic phases were dried (Na2S04) and the solvent evaporated. The crude product was chromatographed 
on silica (chloroform-methanol-conc. ammonia, 198:1:1), affording the title compound as a straw-coloured liquid. 1.24 
g (33%): NMR (CDCI3) 50.95 (m. 12H). 1.34 (t. 2H). 1.97 (m. 1H). 2.37 (m. 3H). 2.98 (m. 2H). 4.10 (t. 1H)4.46 (m. 

IS 2H). 7.13-7.39 (m.5H). 

EXAMPLE 41 

N,N-Dlisopropyl-3-(2-hydroxyphenyl)-3-(2-thlenyl) - propanamlne fumarate 

20 

[0164] To a suspension of lithium aluminium hydride (LAH) (0.51 g 13.3 mmol) in THF (30 mL), N,N-diisopropyI- 
3-(2-hydroxyphenyl)-3-(2-thlenyl)propanamide (2.0 g, 5.33 mmol) was added and warmed to 50*»C overnight. The re- 
action mixture was quenched and the solvent was evaporated. The residue was dissolved in diethyl ether and extracted 
twice with 2 M HCI, and the combined aqueous phases were washed twice with diethyl ether. The aqueous phase was 

25 made alkaline (11 M NaOH) and extracted three times with diethyl ether, the combined organic phases were washed 
once with brine, dried (MgS04) and the solvent evaporated. The pure amine was crystallised from methanol as its 
fumarate. yielding the title compound as white crystals, 1 .52 g (58%): mp 203-205°C; ^H NMR (DMSO) 5 1 .00 (d. 1 2H), 
2.02 (q, 2H). 2.33 (m, 2H), 3.18 (m 2H), 4,62 (t, 1H), 6.50 (s, 1H). 6.68-7.18 (m, 6H), 7.28 (t, 1H). 
[0165] The starting compound N.N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamjde was prepared as fol- 

30 lows: 

41 .1 N,N*Diisopropy l-3-(2-thieny Opropenamide 

[0166] 2-Bromothiophene (2.28 g. 14.0 mmol), N,N-dilsopropylacrylamlde (1.55 g, 10.0 mmol). palladium(ll)acetate 
35 (34 mg, 0.15 mmol), tri-o-tolylphosphlne (183 mg, 0.6 mmol), tri-n-butyl amine (2.04 g, 11.0 mmol) and dry DMF (5 
mL) were mixed under a Nj-atmosphere. The mixture was heated to 130^C for 9 hours. Diethyl ether and HjO was 
added to the somewhat cooled mixture. The aqueous phase was extracted twice with diethyl ether. The combined 
organic phases were washed twice with 2 M HCI, once with water, once with brine, and dried (MgS04), and the solvent 
was then evaporated. The cmde product was chromatographed on silica (petroleum ether-ethyl acetate 4:1 ). affording 
40 a yellow oil, 1.58 g (66%): iH NMR (CDCI3) 5 1.35 (br. 12H), 3.9 (br. 1H). 4.1 (br 1H). 6.65 (d, IN), 7.00-7.30 (m. 3H), 
7.72 (d. 1H). 

41.2 2-Methoxyphenyllithium 

45 [0167] 2-Methoxybromobenzene (8.44 g 45.1 mmol) was dissolved in dry diethyl ether (15 mL). The mixture was 
cooled to -78*'C. n-BuLI (17.8 mL. 45.0 mmol) was added and the mixture was stirred for one hour at -78*C and then 
for 20 min. at -10°C. The aryl lithium solution was used immediately. 

41 .3 N,N-Dilsopropyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamlde 

50 

[01 68] Copper(l)bromide dimethyl sulfide complex (4.63 g 22.5 mmol) was dissolved in dimethyl sulfide (18 mL), and 
diethyl ether (15 mL). The solution was cooled to 0°C, whereafter 2-methoxyphenyllithium (41 .2) (45 mmol) was added. 
After 10 min., the temperature was lowered to -78°C. Trimethylsilylchloride (4.89 g. 45.0 mmol) was added, followed 
by N.N-diisopropyl-3-(2-thienyl)propenamide (41.1) (3.56 g. 15 mmol) in diethyl ether (20 mL). The temperature was 
55 allowed to slowly rise to room temperature ovemlght. The reaction was quenched with saturated NH4CI (10 mL) and 
cone, ammonia (10 mL). Diethyl ether (80 mL) was added and the mixture was filtered through Celite. The aqueous 
phase was extracted twice with diethyl ether. The combined organic phases were washed once with brine and dried 
(MgS04). The solvent was evaporated and the crude product was chromatographed on silica (petroleum ether-ethyl 
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acetate 3:1). affording a yellow oil, 3.75 g (73%): NMR (CDCI3) d 1.12 (t. 6H). 1.29 (t, 6H). 3.02 (m. 2H). 3.4 (br, 
1H). 3.80 (s. 3H), 4.03 (m, 1H). 5.26 (t. 1H). 6.8-7.3 (m. 7H). 

41.4 N,N-Dli5opropyl-3-(2-hydroxyphenyl)-3-(2-thlenyl)propanamlde 

[0169] A solution of N,N-diisopropyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamide (2.37 g, 6.9 mmol) In dichlo- 
romethane(35 mL) was cooled down to -78*C and boron tribromlde (5.9 g 23.57 mmol) was added. The reaction mixture 
was allowed to slowly warm to room temperature. The reaction was quenched by slow addition of water (20 mL), The 
pH was adjusted to around 6 with NaHC03(s) and the mixture was extracted three times with CHgClj. The combined 
organic phases were washed once with brine, dried (MgS04) and the solvent was evaporated. This crude product 
(2.46 g, 107%) was used without further purification. NMR (CDCIg) 6 1 .05 (d, 3H), 1.20 (m, 6H). 1 .35 (d, 3H). 3.16 
(m. 2H). 3,4 (br. 1H). 4.0 (m. 1H). 5,24 (dd. 1H), 6.7-7.2 (m, 7H). 

[01 70] Examples 42-54 and 57 and 58 were prepared with the methodology described for Example 41 , starting with 
the appropriate acrylamides and aryl bromides. 

EXAMPLE 42 

N,N-Diisopropyl-3-(2,4-dihydroxyphenyl)-3-(2-thienyl)propanamine 

[0171] The crude product was crystallised from petroleum ether/ethyl acetate affording the title compound, 0.41 g 
as slightly pink crystals: mp 102-109'C: NMR (CDCI3) 5 1.11 (m, 12H). 2.01 (m. 1H), 2.41 (m, 2H). 2.72 (m, 1H). 
3.26 (m, 2H). 4.66 (dd, 1H). 6.30 (dd. 1H), 6.45 (d. 1H). 6.73 (d, 1H). 6.91-7.00 (m. 2H), 7.17 (dd, 1H). 

EXAMPLE 43 

N,N-Dilsopropylamine-3-(2-methoxyphenyl)-3-(2-thienyl)propanamlne, fumarate 

[0172] White crystals, 0.95 g: mp 153-155°C; NMR (CD3OD) 5 1.28 (m, 12H), 2.48 (m. 2H). 3.05 (m. 2H). 3.68 
(m. 2H), 3.85 (s. 3H), 4.71 "(t. 1H). 6.68 (s, 2H). 6.89-7.03 (m. 4H). 7.20-7.30 (m. 3H). 

EXAMPLE 44 

N,N-Diisopropyl-3-(2,4-dfmethoxyphenyl)-3-(2-thienyl)propanamine fumarate 

[0173] White crystals, 1.52 g: mp 103-109°C; NMR (CD3OD) 6 1.28 (m, 12H), 2.46 (m. 2H), 3.04 (m, 2H), 3.66 
(m. 2H), 3.77 (s. 3H). 3.82 (s. 3H), 4.60 (t, 1H). 6.46-6.58 (m, 2H). 6.68 (s. 2H). 6.91-6.97 (m, 2H). 7.09- 7.26 (m. 2H). 

EXAMPLE 45 

N.N-Diisopropyl-3-(3-4nethoxyphenyl)-3-(2-thienyl)propanafnine hydrochloride 

[0174] White crystals. 1.16 g: mp 95-97X; NMR (CD3OD) 5 1.28 (d, 12H), 2.49 (m. 2H). 2.96 (m, 1H). 3.13 (m, 
1H). 3.68 (m. 2H), 3.77 (s. 3H). 4.31 (t. 1H). 6.83 (m, 1H). 6.68-7.02 (m, 4H), 7.27 (m. 2H). 

EXAMPLE 46 

N.N-DHsopropyl-3-(4Hfnethoxyphenyl)-3-(2-thienyl) - propanamlne hydrochloride 

[0175] White amorphous substance. 0.50 g: mp 157-160X; NMR (CD3OD) 6 1.31 (m, 12H). 2.47 (m. 2H), 2.94 
(m. 1H). 3.12 (m. 1H) 3.68 (br. 2H), 3.77 (s. 3H). 4.28 (t. 1H). 6.87-7.00 (m. 4H), 7.23-7.32 (m. 3H). 

EXAMPLE 47 

N-lsopropyl-NHiiethyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamine fumarate 

[0176] White crystals, 1 .32 g: mp 141.143X: NMR (CD3OD) 5 1 .24 (m. 6H). 2.50 (m. 2H). 2.73 (s, 3H). 3.04 (m, 
2H). 3.58 (m. 1H). 3.84 (s. 3H). 4.73 (t. 1H). 6.68 (s. 2H). 6.96 (m. 4H). 7.24 (m. 3H). 
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EXAMPLE 48 

N,N'-Diisopropyl-3-phenyl-3-(2-thienyl)propanamine, hydrochloride 

[0177] White crystals. 0.74 g: mp 165-166°C: NMR (CD3OD) 5 1.28 (d, 12H), 2.52 (m. 2H). 2.96 (m. 1H). 3.13 
(m, 1H). 3.70 (br, 2H). 4.34 (t. 2H). 6.92-7.04 (m. 2H), 7.20-7.42 (m. 6H). 

EXAMPLE 49 

N-Cyciohexyl-N-methyl-3-phenyl-3-(2-thienyl)propanamine hydrochloride 

[0178] White crystals, 1.1 g: mp 197-199*»C: NMR (CD3OD) 5 1.15-1.52 (br. 5H), 1.68 (br, 1H), 1.90 (br. 4H). 2.51 
(br. 2H). 2.78 (s. 3H), 2.91-3.40 (m. 3H), 4.31 (t, 1H). 6.92-7.04 (m. 2H), 7.20-7.40 (m, 6H). 

EXAMPLE 50 

N.N-Diethyl-3-phenyl-3-<2-thienyl)propanaminefumarate 

[0179] White crystals. 1 .7 g (tot. 49 %): mp 135-137''C; NMR {CD3OD) 5 1.22 (t, 3H), 2.50 (m. 2H), 2.90-3.26 (m, 
6H), 4.30 (t, 1H), 6.68 (s. 2H). 6.92-7.03 (m. 2H), 7.20-7.40 (m, 6H). 

EXAMPLE 51 

N-lsopropyl-N-methyl-3-phenyl-3-(2-thienyl)propanaminehydrochloride 

[0180] White crystals, 1.6 g: mp 139-144*»C: NMR (CD3OD) 6 1.24 (m. 6H). 2.52 (m, 2H). 2.75 (s. 3H). 3.03 (m. 
2H), 3.59 (m. 1H). 4.32 (t, 1H). 6.92-7.04 (m, 2H), 7.20-7.40 (m. 6H). 

EXAMPLE 52 

N-[3-PhenyU3-(2-thienyl)propyl]pyrrolldine fumarate 

[0181] Crystallisation from 2-propanol, 1.1 g:mp144-145X: ^HNMR(CD3OD)62.02(m.4H)2.31 (m. 2H). 2.97-3.42 
(m, 6H). 4.29 (t. 1H). 6.69 (s. 2H), 6.91-7.01 (m, 2H). 7.18-7.38 (m, 6H). 

EXAMPLE 53 

N-[3-Phenyl-3-(2-thlenyi)propyl]piperidine hydrochloride 

[0182] The hydrochloride was crystallised from ethylmethyl ketone. 0.84 g: mp 193-194°C; NMR (CO3OD) 5 
1.40-2.00 (b. 6H). 2.54 (m, 2H). 2.82-3.80 (m. 6H), 4.29 {t. 1H), 6.91-7.03 (m. 2H). 7.20-7.42 (m, 6H). 

EXAMPLE 54 

N,N-Diisopropyl-3-(2-hydroxy-5-methyiphenyl)-3-(2-thienyl)propanamine hydrochloride 

[0183] White crystals. 2.1 g: mp 205-210«C: NMR (CDCI3) 5 1.36 (m, 12H). 2.18 (s, 3H). 2.63 (m, 2H). 2.95 (m. 
2H). 3.54 (m. 4H). 4.61 (t. 1H). 6.76-7.01 (m. 5H). 7.16 (d. 1H). 

EXAMPLE 55 

(R*) N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyi)propanamine 

[0184] To the racemic free base of N.N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-2-thienylpropanamine (20 g, 0.06 
mol), prepared in Example 54, in abs. ethanol (50 g) was added L-(+)-tartaric acid (9.5 g 0.063 mol) in ethanol (60 g). 
The salt formed was filtered off and crystallised twice from ethanol/methanol 1 0/1 . 1 0 mL per gram of crystals, affording 
the title compound as white crystals. (6.8 g, 14.1 mmol): mp 214-215*0: [alHg=+'*7.3*' (c=3.82 in methanol). 
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EXAMPLE 56 

(S*)N,N-Diisopropyl-3-(2-hydroxy-5^ethylphenyO-3^2.thlenyl)propanamlne 

[0185] From the mother liquid from the first crystallisation to obtain (R*) N,N-diisopropyl-3-(2-hydroxy-5-methylphe- 
nyl)-3-(2-thienyl)propanamine in Example 55. the free base was recovered. The amine was treated with a 5% excess 
of D-(-)-tartaric acid in ethanol as above, yielding the title compound as white crystals, 6.1 g (12.7 mmol): mp 214**C; 
(a]Hg=-17.5« (c=3.85 In methanol). 

EXAMPLE 57 

N,N-Diisopropyl-3-phenyl-3-(3-thienyl)propanamine hydrochloride 

[0186] White crystals. 0.94 g: mp 141-142 *'C; iH NMR (CDCI3) 5 1.42 (m. 12H). 2.87 (m. 4H). 3.56 (br. 2H). 3.98 (t. 

1H). 6.94 (dd. 1H). 7.27 (m. 7H), 11.4 (br. 1H). 

[0187] The starting compound was prepared as follows: 

57.1 N,N-Dlisopropyl-3-(3-thienyl)propenamIde 

[0188] Sodium hydride, 60% in mineral oil (3.9 g. 98 mmol), was washed several limes with petroleum ether and 
dried under a stream of nitrogen. Sodium-dried THF was added followed by diethyl N.N-diisopropyl acetamidephos- 
phonate (27.4 g, 98 mmol). When the evolution of gas had ceased, thiophene-3-a!dehyde (10.0 g. 89.2 mmol) in THF 
(50 mL) was added at such a rate ihat the temperature never exceeded 45°C. After one hour of stirring at ambient 
temperature, the reaction was quenched with 4 mL of water and stin-ed for another hour. The solvent was evaporated 
and the residue was taken up in diethyl ether/2IVI NaOH. The organic phase was washed once with water and once 
with brine, dried (Na2S04) and evaporated. The crude was chromatographed on silica (petroleum ether-ethyl acetate 
4:1) affording the title compound as a light-brown oil, 14.8 g (70%): iH NMR (CDCI3) 6 1.37 (b. 12H). 3.86 (br. 1H) 
4.10 (br. IH). 6.68 (d, IH). 7.27-7.41 (m. 3H), 7.59 (d, IH). 

EXAMPLE 58 

N»N-Diisopropyl-3-(2-furanyl)-3-phenylpropananiine hydrochloride 

[0189] White crystals, 60 mg: mp 139-141 °C; ^H NMR (CDCI3) 5 1.41 (br. 12H), 2.64 (m. 1H). 2.85 (m. 3H), 3.55 
(m. 2H). 3.98 (t, 1H). 6.16 (d, 1H). 6.31 (dd, IH), 7.30 (m. 6H). 11.4 (br. IH). 
[0190] The starting compound was prepared as follows: 

58.1 N,N-Dnsopropyl-3-(2-furanyl)propenamide 

[0191] The title compound was obtained from furfural with the procedure described in Example 57.1 , as a colourless 
oil, 11.2 g (75%): iH NMR (CDCI3) 5 1.32 (d. 12H). 4.0 (br. 2H), 6.41 (m, 2H). 6.76 (d. IH). 7.38 (m. 2H). 

EXAMPLE 59 

N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)-3-phenyl - propanamine f umarate 

[0192] A solution of N.N-diisopropyl-3-(N-methyl-pyn--2-yl)-3-phenyl-propanamide (4.92 g, 15.7 mmol) in THF (75 
ml), was dropped into a stirred mixture of LAH (2.38 g, 62.8 mmol). Stimng was continued at 50 °C ovemight. Standard 
work-up gave the amine as a yellow oil, which was isolated as the fumarate salt. 2.74 g (42 %): m.p. 134-6**C; ^H NMR 
(CD3OD) 6 1 .27 (d. 6H). 1 .29 (d. 6H), 2.24 (m. 1 H). 2,48 (m. 1 H), 2.97 (dt. 1 H), 3.26 (dt. 1 H). 3,32 (s, 3H), 3.69 (septet. 
2H), 4.08 (t. IH). 6.05 (t. 1H). 6.16 (m. IH), 6.57 (dd. IH). 6.71 (s, 2H) and 7.19-7.34 (m. 5H). 
[0193] The starting compound was prepared as follows: 

59.1 N,N-Dllsopropyl-3-(N-methylpyrrol-2-yl)-propenamjde 

[0194] The title compound was prepared from N-methyl-2-pyrrolaldehyde and N.N-diisopropyl-dimethylphosphon 
acetamide analogously to Example 4.2. giving 7.61 g (92%): ^H NMR(CDCl3) 5 ^ -32 (d. 6H), 1 .35 (d. 6H). 3.68 (s, 3H). 
4.00 (m. 2H). 6.13 (t. IH), 6.55-6.66 (3H) and 7.57 (d. IH). 
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59.2 N,N-Diisopropyl-3-(N-methylpyiTOI-2-yl)-3-phenyl - propanamide 

[0195] The title compound was prepared from N,N-dilsopropyl-3-(N-methylpyrroI-2-yl)-propenamlde by a method 
analogous to that described in Example 41.3, giving 4.92 g (78 %): NMR (CDCI3) 5 0.85-1.32 (4d from rotamers, 
12H). 2.91 (d, 2H). 3.31 (s. 3H) 3.45 (m, 1H), 3.88 (m. 1H). 4.65 (t, 1H). 6.07 (2H). 6.50 (dd. 1H) and 7.15-7.22 (5H). 

EXAMPLE 60 

3-(N-Methylpyrrol-2-yl)-3-phenyU1-pyrrolidinopropane fumarate 

[0196] The title compound was prepared analogously to Example 59. using N,N-tetramethylene-dimethylphosphon 
acetamide. yield 950 mg (36 % tot.): m.p. 194-5°C; NMR (CD3OD) 6 1.27 (d, 12H), 2.2-2.6 (m, 2H) 3.05 (m, 2H). 
3.66 (sept.. 2H). 4.03 (t. 1H). 6.02 (two d. 2H). 6.64 (t. 1H). 6.69 (s. 2H) and 7.28 (m, 5H). 

BIOLOGICAL EVALUATION 

[0197] The pharmacological activity of compounds prepared in the Examples was tested using in vitro methods. 
Functional In vitro studies 

[0198] Male guinea pigs, weighing about 300 g» were killed by a blow on the neck and exsanguinated. Smooth muscle 
strips of the urinary bladder were dissected in a Krebs-Henseleit solution (pH 7.4). The strip preparations were vertically 
mounted between two hooks in thermostatically controlled (37°C) organ baths (5 ml). One of the hooks was adjustable 
and connected to a force transducer (FT 03, Grass Instruments). The Krebs-Henseleit solution was continuously bub- 
bled with carbogen gas (93.5% 02/6.5% COj) to maintain the pH at 7.4. Isometric tension was recorded by a Grass 
Polygraph (Model 79D). A resting tension of approximately 5 mN was initially applied on each muscle strip and the 
preparations were allowed to stabilise for at least 45 min. The resting tension was repeatedly adjusted and the prep- 
arations were washed several times during the stabilisation period. 

[0199] Carbachol (carbamylcholine chloride) was used as the standard muscarinic receptor agonist. In each exper- 
iment, the viability of the preparations and the reproducibility of their contractile responses were initially tested by two 
consecutive additions of a submaximal concentration (3 x 10^ M) of carbachol. A concentration-response curve to 
carbachol was then generated by cumulative addition of carbachol to the organ-bath (i.e., stepwise increase of the 
agonist concentration until the maximal contractile response was reached), followed by washing out and a resting 
period of at least 15 min. before a fix concentration of the test compound (antagonist) was added to the organ-bath. 
After 60 min. of incubation with the antagonist, a second cumulative concentration-response curve to carbachol was 
generated. Responses were expressed as per cent of the maximal response to carbachol. EC50- values for carbachol 
in the absence (control) and presence of antagonist were graphically derived and dose ratios (r) were calculated. 
Dissociation constants, K^, for the antagonists were calculated using equation (1 ) (Schild, H.I., Br. J. Phannacol. Chem- 
other. 1949, 4, 277-280), where [A] is the concentration of test compound: 



KB = [AJ/r-1 (1) 
[0200] The KB values obtained are presented in Table 1 below. 



Table 1 



Example No. 


Kg-value nM 


Example No. 


Kg-value nM 


Example No. 


Kg-value nM 


1 


499 


23 


1.05 


45 


51 


3 


236 


24 


1.91 


46 


286 


4 


132 


27 


7.1 


47 


91 


5 


336 


28 


8.55 


48 


31 


6 


10 


29 


1.5 


49 


590 


7 


13 


30 


139 


50 


154 


8 


26 


31 


14 


51 


118 


9 


3.8 


32 


36 


52 


350 


10 


171 


33 


56 


53 


154 



33 



EP 1 019 358 B1 



Table 1 (continued) 



Example No. 


Kg-vaiue nM 


Example No. 


Kg-value nM 


Example No. 


Kg-value nM 


11 


431 


34 


803 


55 


2 


12 


1.18 


35 


1773 


56 


360 


13 


15 


36 


2640 


59 


690 


14 


4.5 


37 


520 


60 


707 


15 


15 


38 


207 






16 


32 


39 


235 






17 


3.5 


40 


814 






18 


172 


41 


7.6 






19 


2.9 


42 


286 






20 


3315 


43 


29 






22 


2.8 


44 


2285 







Claims 

1 . A compound of Fomiula (I): 



r3 r2 




wherein: 

is hydrogen, hydroxy, alkyi, alkoxy. hydroxyalkyl, trifluoromethyl, amino, alkylcarbonylamino, alkylcarbony- 
loxy, halogen, 

R2 and R3 Independently are hydrogen, hydroxy, alkyl. alkoxy, hydroxyalkyl. halogen, alkoxycarbonylalkyi, 
carbamoyl, sulphamoyi, 

R^ is (o-hydroxyalkoxy, co-amlnoalkoxy, (o-aminoalkylamlno. alkoxyalkyi, hydroxyalkoxyalkylaminoalkyi, alkox- 
ycarbonylalkyi, dihydroxyalkyl. fomriyl, alkylcarbonyl. alkoxycarbonylalkyi, alkylcarbonylaminoalkyl. ami- 
noalkyl, alkylaminoalkyi, dialkylaminoalkyi, carboxyalkyl. carbamoylalkyl. carboxamidoalkyi, carboxyl. amino, 
nitro. cyano, nitrilo. cyanoalkyl. azido, alkyl having at least two carbon atoms, alkoxy having at least two carbon 
atoms, hydroxyalkyl having at least two carbon atoms, 
R5 is hydrogen, halogen, alkyl, 

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by alkyl. alkoxy. hydroxy, hydroxy- 
alkyl, halogen, alkoxycarbonylalkyi, cartamoyi, sulphamoyl. and 

R^ and R^ are hydrocarbyl groups which may be the same or different, together containing at least three carbon 
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected 
by oxygen atoms, and wherein R^ and R^ may form a ring together with the amine nitrogen; 
with the provisos that (a) when: 

(i) at least two of R2. R3 and R^ are other than hydrogen, or 

(li) Ri is other than hydroxy or methoxy. and Ar is other than phenyl that is ortho-substituted by hydroxy 
or methoxy, or 

(iii) Ar is heteroaryl, or 

(iv) at least one of R^ and R^ is aromatic hydrocarbyl or cycloalkyi, then 
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R"* may also be hydrogen, methyl, methoxy. hydroxymethyl, hydroxy, halogen, carbamoyl, sulphamoyi; 

and (b). when Ar is unsubstltuted phenyl, then R\ R2. r3, r4 and R^ can not all be hydrogen; 

their salts with physiologically acceptable acids and, when the compounds can be in the form of optical 
isomers, the racemic mixture and the individual enantiomers. 

2. The compound according to claim 1. wherein R^ Is o-hydroxyalkoxy, a>-aminoalkoxy. co-aminoalkylamino. alkoxy- 
alkyl, hydroxyalkoxyalkylaminoalkyl. dihydroxyalkyi, fomiyl, alkylcarbonyl, alkoxycarbonyl. alkoxycarbonylalkyi, 
alkylcarbonylaminoalkyi, aminoalkyi, alkylaminoalkyi, dialkylaminoalkyi, carboxyalkyi, carbamoylalkyl. carboxam- 
idoalkyl, carboxyl. amino, nitro, cyano. nitrilo. cyanoalkyl. or azido. 

3. The compound according to claim 2. wherein Ri is hydrogen or methyl, R2, r3 and R5 are either all hydrogen or 
one of R2, r3 and R^ is methyl, methoxy. hydroxy, carbamoyl, sulphamoyi or halogen, and the others are hydrogen, 
and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy. hydroxy, hydroxyme- 
thyl. carbamoyl, sulphamoyi or halogen. 

4. The compound according to claim 1 . wherein Ar is heteroaryl. 

5. The compound according to claim 4, wherein Ri is hydrogen or methyl, and R2, R3, r4 and R^ are either all 
hydrogen or one of R2, R3, r4 and R5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyi or 
halogen, and the others are hydrogen. 

6. The compound according to claim 1, wherein R^ is hydrogen, alkyl. hydroxyalkyi, trifluoromethyl, amino, alkylcar- 
bonylamino. alkylcarbonyloxy, or halogen, and Ar is other than phenyl that is ortho-substituted by hydroxy or alkoxy. 

7. The compound according to claim 6, wherein R^ is hydrogen or methyl. r2. r3, r4 and R5 are either all hydrogen 
or one of R2, r3, r4 and RS is methyl, methoxy. hydroxy, carbamoyl, sulphamoyi or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which Is mono- or independently disubstituted by methyl, methoxy, hydroxy, 
hydroxymethyl, carbamoyl, sulphamoyi or halogen. 

8. The compound according to claim 1, wherein at least one of R^ and R^ is aromatic hydrocarbyl, cycioalkyi or a 
hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom in at least one position. 

9. The compound according to claim 8. wherein R^ is hydrogen or methyl, R2, r3, r4 and R5 are either all hydrogen 
or one of R2, R3, r4 and RS is methyl, methoxy, hydroxy, carbamoyl, sulphamoyi or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy. hydroxy, 
hydroxymethyl. carbamoyl, sulphamoyi or halogen. 

10. The compound according to any one of claims 1 to 9, wherein Ri is hydroxy, halogen, trifluoromethyl. amino, 
methoxy or hydroxymethyl. 

11. The compound according to any one of claims 1 to 10. wherein R2 and r3 independently are hydrogen, hydroxy 
or hydroxymethyl, 

12. The compound according to any one of claims 1 to 10, wherein R^ is hydrogen, formyl, alkoxycarbonyl, alkylcar- 
bonyl, hydroxyalkyi, alkoxyalkyi, carboxamidoalkyi, carbamoylalkyl, aminoalkyi. amino, azido. cyanoalkyl. carboxy 
or carboxyalkyi. 

13. The compound according to claim 1 2, wherein R^ is hydrogen, formyl, hydroxymethyl, hydroxyethyl. hydroxypropyl, 
hydroxybutyl, hydroxypentyl. hydroxyhexyl. ethoxymethyl. methoxycarbonyl, amino, aminopropyl, acetyl, 1.2-hy- 
droxyethyl, ethylaminomethyl, or hydroxyethoxyethylaminoethyl. 

14. The compound according to any one of claims 1 to 13. wherein R5 is hydrogen. 

15. The compound according to any one of claims 1 to 14, wherein each of R^ and R^ independently signify a saturated 
hydrocarbyl group, especially a saturated aliphatic hydrocarbyl group such as C^^alkyl. especially Ci^alkyl, or 
adamantyl. R® and R^ together containing at least three, preferably at least four carbon atoms. 

16. The compound according to any one of claims 1 to 14. wherein R6 and R^ taken together form a ring with the 
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amine nitrogen. 

17. The compound according to any one of claims 1 to 16. wherein at least one of and comprises a branched 
carbon chain. 

18. The compound according to any one of claims 1 to 17. wherein Ar is thienyl, pyrryl. thiazolyl. oxazolyl, methylthi- 
azolyl or methylpyrryl. 

19. The compound according to claim 1, which is: 

N,N-dilsopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride, 
N.N-drisopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine, or its (R)-isomer. 
N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine. or its (R)-isomer. 
N,N-diisopropyl-3-(5-acetyl-2-hydroxypheny!)-3-phenylpropanamine. or its (R)-lsomer, 
N.N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamlne. or its (R)-isomer. 
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyI)phenyl]-3-phenylpropanamine, or its 3(R)-isomer. 
N,N-diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamlne, or its 1{S*)-iso- 
mer, 

N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, or its (R)-isomer. 
N.N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine. or its (R)-isomer. 
N.N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl].3-phenylpropanamine. or its (R)-isomer, 
N.N-diisopropyl-3-(5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer, 
N.N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine. or its (R)-isomer, 
N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine. or its (R)-isomer. 
N,N-diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine. or its (R)-isomer. 
N.N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamine. or its (R)-isomer, 
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine, 
N,N-diisopropyl-3-(2'hydroxyphenyl)-3-(2-thienyl)propanamine, or 
N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine, or its (R)-isomer. 

20. The compound according to any one of claims 1 to 19 for use as a pharmaceutically active substance, especially 
as an anticholinergic agent. 

21. A pharmaceutical composition comprising a compound according to any one of claims 1 to 19, and preferably a 
compatible pharmaceutical carrier. 

22. Use of a compound according to any one of claims 1 to 19 for preparing an anticholinergic drug. 

23. A method of preparing a compound according to any one of claims 1 to 19, which comprises: 

a) reacting a compound of Formula II 



wherein Ri to R^ and Ar are as defined in claim 1, and Y is a leaving group, with an amine HNR6.R7, wherein 
R6 and R' are as defined above, or 

b) reducing a compound of Formula III 



R3 



r2 




II 



Ar 
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R3 R2 

r5 ch-ch,-co-nC 
/ 

Ar 



III 



wherein to and Ar are as defined in claim 1 and any hydroxy groups may be protected, or 
c) N-alkylating a secondary amine of Formula IV 



R3 r2 

R5 CH-CHj-CH^NH-Z 'V 
Ar 

wherein to and Ar are as defined in claim 1 and any hydroxy groups may be protected, and wherein Z 
has the same meaning as and R^ or 

d) reducing a compound of Formula Va or Vb 



\,0=CH2-CH^nC y 
At 

Va 



r3 r2 




wherein Ri to R^ and Ar are as defined in daim 1 and any hydroxy groups may be protected, and W signifies 
a hydroxy group or halogen, or 
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e) in a compound of Formula VI 



r3 

Af 

wherein R2 to and Ar are as defined in claim 1 . and R^a is carboxyl or alkoxy, converting R^a to hydroxy, or 
0 in a compound of Formula VII 



\ / ° 



R| CH-Ca2-CH2-<^7 
Ar 



vn 



wherein R\ R^, R7 and Ar are as defined in claim 1, and one of R2b to R^b is alkylene and the others are as 
defined in claim 1 for R2 to R^. reducing alkylene to alkyi, hydroxyalkyi or dihydroxyalkyl. or 

g) in a compound of Formula I as defined in claim 1 , converting one or more of groups Ri to R^ to another or 
other groups R*" to RS, or 

h) reacting a compound of Formula VIII 



R3 R2 

r5 ch-ch^ch^n^ 



b 



wherein R^ to R^ are as defined in claim 1, and X is oxygen or sulphur, with a compound of Fonnula IX 
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CH3N=C: 



IX 



to form a compound of Formula la 



10 



15 



r3 r2 



20 



wherein to and X are as defined above, or 

i) reacting a compound of Formula VIII above, wherein X is oxygen, with a compound of Formula X 



25 




OH 



30 



to fomi a compound of Formula lb 



35 



40 



45 



50 



r3 R2 

<y ^ 



r7 




wherein Ri to R^ are as defined in claim 1 . or 
j) converting a compound of Fonmula XI 



lb 



55 
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XI 



wherein to R'' are as defined in claim 1. to a compound of Formula XII 

R5 CH-CH2-CH2-N:^ 7 ^ 

Wherein to R^ are as defined in claim 1 , or 
k) converting a compound of Fomriula XIII 



r3 R2 



wherein to are as dermed in cialm 1 , and X is oxygen or sulphur, to a compound of Formula XIV 
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R3 R2 




XIV 



wherein to and X are as defined above, and R^ and R^ independently are hydrogen or alkyl, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, 

ii) if desired converting the obtained bases of Formula I into salts thereof with physiologically acceptable acids, 
or vice versa, and/or 

iii) if desired separating an obtained mixture of optical isomers into the individual enantiomers. 

Patentansprtiche 

1. Eine Verbindung der Fomiel (I); 



R^ Wasserstoff. Hydroxy!. Alkyl. Alkoxy. Hydroxyalkyl. Trifluomiethyl. Amino. Alkylcarbonylamino, Alkylcarbo- 
nyloxy. Halogen ist. 

R2 und R3 unabhSngig voneinander Wasserstoff. Hydroxy, Alkyl, Alkoxy, Hydroxyalkyl, Halogen. Alkoxycar- 
bonylalkyl, Carbamoyl, SulfamoyI sind, 

R"* (o-Hydroxyalkoxy. (o-Aminoalkoxy, co-Aminoalkylamino. AlkoxyalkyI, Hydroxyalkoxyalkylaminoalkyl. Alkoxy- 
carbonylalkyl, Dihydroxyalkyl. Fomiyl, Alkylcarbonyl, AlkoxycarbonylalkyI, Alkylcarbonylaminoalkyl. Aminoal- 
kyl, AlkylaminoalkyI, DialkylaminoalkyI, Carboxyalkyl. Carbamoylalkyl. CarboxamidoalkyI, Carboxyl, Amino, 
Nitro. Cyano, Nitrilo, CyanoalkyI, Azido, Alkyl mit wenigstens zwel Kohlenstoffatomen, Alkoxy mit wenigstens 
zwei Kohlenstoffatomen, Hydroxyalkyl mit wenigstens zwei Kohlenstoffatomen ist, 

R5 Wasserstoff, Halogen, Alkyl ist, 

Ar Aryl Oder Heteroaryl ist, welches mono- Oder unabhangig disubstituiert sein kann mit Alkyl, Alkoxy, Hydroxy. 
Hydroxyalkyl. Halogen. AlkoxycarbonylalkyI. Carbamoyl, SulfamoyI. und 

R6 und 97 Hydrocarbylgruppen sind, welche gleich oder verschieden sein kdnnen. die zusammen wenigstens 



R3 



R2 




/ 
Ar 



2 



2 "Vj^7 



worin: 
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drei Kohlenstoffatome enthalten und welche eine Oder mehrere Hydroxygruppen tragen kdnnen, und wobei 
die Kohlenstoffatome durch Sauerstoffatome miteinander verbunden sein kdnnen und wobei und zu- 
sanrtmen mit dem Aminstickstoff einen Ring bilden kdnnen; unter den Vorbehalten, dass (a) wenn: 

(i) wenigstens zwei von R2, R3 und RS von Wasserstoff verschieden sind Oder 

(ii) R1 von Hydroxy Oder Methoxy verschieden ist und Ar von Phenyl, das durch Hydroxy Oder Methoxy 
ortho-substituiert ist. verschieden ist Oder 

(iii) Ar Heteroaryl ist oder 

(iv) wenigstens einer von R6 und R^ ein aronr>atisches Hydrocarbyl oder CycloalkyI ist. dann 

R4 ebenfalls Wasserstoff, Methyl, Methoxy, Hydroxymethyl, Hydroxy. Halogen. Carbamoyl, SulfamoyI sein 
kann; 

und (b) wenn Ar ein unsubstituiertes Phenyl ist. dann Ri , R2. R3. r4 und R^ nicht alle Wasserstoff sein kdnnen; 

deren Saize mit physlologisch vertrSglichen SSuren und, wenn die Verblndungen in Form von optischen Isomeren 
vorliegen k6nnen, die racemische Mischung der einzelnen Enantiomere. 

2. Die Verbindung gemSfi Anspruch 1 , wobei R'* co-Hydroxyalkoxy, o>-Aminoalkoxy, a>-Aminoalkylamino, AlkoxyalkyI, 
HydroxyalkoxyalkylaminoalkyI, Dihydroxyalkyl. Formyl, Alkylcarbonyl. Alkoxycarbonyl, Alkoxycarbonylalkyl. Alkyl- 
carbonylamlnoalkyl, Aminoalkyl. Alkylamlnoalkyl. Dialkylaminoalkyl. CarboxyalkyI, CarbamoylalkyI, Carboxamido- 
alkyl, Carboxyl, Amino, Nitro, Cyano, Nitrilo, CyanoalkyI oder Azido ist. 

3. Die Verbindung gemaii Anspruch 2. wobei R^ Wasserstoff oder Methyl ist, R2, r3 und RS entweder alle Wasserstoff 
sind Oder einer von R2, r3 und R5 Methyl, Methoxy, Hydroxy. Carbamoyl. SulfamoyI oder Halogen ist und die 
anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy. Hydroxy, Hydroxymethyl. 
Carbamoyl, SulfamoyI oder Halogen mono- Oder unabhangig disubstituiert ist, ist. 

4. Die Verbindung gemSH Anspruch 1 , wobei Ar Heteroaryl ist. 

5. Die Verbindung gemSR Anspruch 4, wobei R^ Wasserstoff oder Methyl ist und R2, R3, r4 und R5 entweder alle 
Wasserstoff sind oder einer von R2, r3, r4 und R5 Methyl, Methoxy. Hydroxy, Hydroxymethyl. Carbamoyl. Sulfa- 
moyI Oder Halogen ist und die anderen Wasserstoff sind. 

6. Die Verbindung gemSfi Anspruch 1 , wobei R^ Wasserstoff, Alkyl. Hydroxyalkyl. Trifluormethyl, Amino. Alkylcarbo- 
nylamino. Alkylcarbonyloxy oder Halogen ist und Ar von Phenyl, das durch Hydroxy oder Alkoxy ortho-substituiert 
ist, verschieden ist. 

7. Die Verbindung gemdil Anspruch 6, wobei R^ Wasserstoff Oder Methyl ist. R2, R3. r4 und R^ entweder alle Was- 
serstoff sind Oder einer von R2, R3, r4 und R5 Methyl, Methoxy, Hydroxy, Carbamoyl, SulfamoyI oder Halogen ist 
und die anderen Wasserstoff sind. und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy. Hydroxy. Hydroxy- 
methyl, Carbamoyl, SulfamoyI oder Halogen mono- oder unabhangig disubstituiert ist, ist. 

8. Die Verbindung gemSB Anspruch 1 , wobei wenigstens einer von R6 und R^ ein aromatisches Hydrocarbyl, Cydo- 
alkyl Oder eine Hydrocarbylkette ist. wobei die Kohlenstoffatome Qber ein Sauerstoffatom in wenigstens einer 
Position miteinander verbunden sind. 

9. Die Verbindung gemaB Anspruch 8, wobei R^ Wasserstoff oder Methyl ist, R2, R3, r4 und R^ entweder alle Was- 
serstoff sind Oder einer von R2, R3, r4 und R^ Methyl. Methoxy. Hydroxy, Carbamoyl. SulfamoyI oder Halogen ist 
und die anderen WasserStoff sind. und Ar Phenyl oder Phenyl, das mit Methyl, Methoxy. Hydroxy. Hydroxymethyl. 
Carbamoyl. SulfamoyI oder Halogen mono- oder unabhdngig disubstituiert ist. ist. 

10. Die Verbindung gemSfi irgendeinem der AnsprOche 1 bis 9, wobei Rt Hydroxy. Halogen, Trifluonnethyl. Amino, 
Methoxy oder Hydroxymethyl ist 

11 . Die Verbindung gemdK irgendeinem der Anspruche 1 bis 10, wobei R2 und R3 unabhangig vonelnander Wasser- 
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stoff, Hydroxy Oder Hydroxymethyl sind. 

12. Die Verbindung gemaii irgendeinem der Anspriiche 1 bis 10, wobei WasserStoff. Formyl, Alkoxycarbonyl, Al- 
kylcarbonyl. HydroxyalkyI, Alkoxyalkyl. Carboxamidoalkyl. Carbamoylalkyl, Aminoalkyl. Amino. Azido. CyanoalkyI, 
Carboxy Oder CarboxyalkyI ist. 

13. Die Verbindung gemSfi Anspruch 12, wobei Wasserstoff, Forniyl, Hydroxymethyl, Hydroxyethyl, Hydroxypropyl, 
Hydroxybutyl, Hydroxypentyl, Hydroxyhexyl. Ethoxymethyl, Methoxycarbonyl. Amino. Aminopropyl, Acetyl, 
1.2-Hydroxyethyl, Ethylaminomethyl oder Hydroxyethoxyethylaminoethyt ist. 

14. Die Verbindung gemdd irgendeinem der AnsprQche 1 bis 13, wobei R^ Wasserstoff ist. 

15. Die Verbindung gemSB irgendeinem der Anspruche 1 bis 14, wobei jeder von R^ und R^ unabhSngig voneinander 
eine gesSttigte Hydrocarbylgruppe. insbesondere eine gesSttigte aliphatische Hydrocarbylgruppe wie z. B. ein 
Ci^-Alkyl, insbesondere ein C^^-Alkyl, Oder Adamantyl bedeutet, wobei R^ und R'^ zusammen wenigstens drei, 
vorzugsweise wenigstens vier Kohlenstoffatome enthalten. 

16. Die Verbindung gemSfl irgendeinem der AnsprOche 1 bis 14, wobei R^ und R^ zusammengenommen mit dem 
Aminstlckstoff einen Ring bilden. 

17. Die Verbindung gemSft irgendeinem der AnsprQche 1 bis 1 6. wobei wenigstens einer von R^ und R^ eine verzweigte 
Kohienstoffkette umfasst. 

18. Die Verbindung gemSB irgendeinem der Anspriiche 1 bis 17, wobei Ar Thienyl, Pyrryl, Thiazolyl, Oxazolyl, Me- 
thylthiazotyl oder Methytpynyl ist. 

19. Die Verbindung gemdd Anspruch 1. welche 

N,N-Diisopropyl-3-(2-fluorphenyl)-3-phenylpropanaminhydrochlorid. 
N.N-Dilsopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N.N-Diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamin Oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamin oder dessen {R)-lsomer. 
N.N-Diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamin oder dessen 3(R)-lsomer, 
N,N-Diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamin Oder dessen 1(S*) 
•Isomer, 

N,N-Dilsopropyl-3-[2-hydroxy-5-{6-hydroxyhexyl)phenyl)-3-phenylpropanamin oder dessen (R)-lsomer. 
N,N-Diisopropyl'3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (R)-lsomer. 
N ,N-Diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (RHsomer. 
N,N-Diisopropyl-3-[5-{2-cyanoethyl)-2-hydroxyphenyll-3-phenylpropanamin Oder dessen (R)-lsomer, 
N.N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer. 
N.N-Diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N.N-Diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamin Oder dessen (R)-lsomer, 
N-Cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamin, 
N.N-Diisopropyl-3-(2-hydroxyphenyl)-3-{2-thienyl)propanaminoder 

N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thlenyl)propanamin oder dessen (RHsomer ist. 

20. Die Verbindung gemSB irgendeinem der Anspruche 1 bis 19 zur Verwendung als eine phamnazeutisch aktive 
Substanz, insbesondere ats ein anticholinerges Mittel. 

21. Eine phamiazeutische Zusammensetzung. umfassend eine Verbindung gemdH irgendeinem der AnsprQche 1 bis 
19 und vorzugsweise einen kompatiblen pharmazeutischen Trdger. 

22. Venwendung einer Verbindung gemdB irgendeinem der AnsprQche 1 bis 19 zur Herstellung eines anticholinergen 
Arzneimittels. 

23. Ein Verfahren zur Herstellung einer Verbindung gemaB irgendeinem der Anspruche 1 bis 19, welches umfasst: 
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a) Umsetzen einer Verbindung der Formel II 

R3 r2 

r5 CH-CHj-CH^-y 
At 

worin bis und Ar wie in Anspruch 1 def iniert sind und Y eine Abgangsgruppe ist, mil einem Amin HNR^R', 
wobei R^ und R^ wie oben definiert sind, Oder 

b) Reduzleren einer Verbindung der Formel III 

R3 r2 



r5 CH-CH2-C0-<^7 
/ * R' 

Ar 

worin R1 bis R^ und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschOtzt sein kfinnen, Oder 

c) N-Alkylieren eines sekundSren Amins der Formel IV 

R3 R2 

R5 CH-CHj-CH^NH-Z 
Ar 

worin Ri bis RS und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschOtzt sein kfinnen, und 
worin Z dieselbe Bedeutung wie R^ und R^ aufweist, Oder 

d) Reduzleren einer Verbindung der Formel Va Oder Vb 

R5 \o=-CH2-CH^nC - 
Ar 

Va 
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R3 R2 

rS \q-cH2-ch,-nC 7 



worin bis und Ar wie In Anspmch 1 definiert sind und alle Hydroxygruppen geschQtzt sein konnen. und 
W eine Hydroxygruppe Oder Halogen bedeutet, Oder 

e) bei einer Verbindung der Formel VI 



r3 r2 



a 



R' 



6 



R5 Oi-CHa-CHr^R? 
Ar 



VI 



worin bis und Ar wie in Anspruch 1 definiert sind und R^a Carboxyl Oder Alkoxy ist, Umwandein von 
R^a in Hydroxy Oder 

f) bel einer Verbindung der Formel VII 



CH-CH2"CH^K1 n 



vn 



worin Ri . R6. r7 und Ar wie in Anspruch 1 definiert sind und einer von R\ bis R^^, Alkylen ist und die anderen 
wie In Anspruch 1 wie fOr R2 bis R^ definiert sind, Reduzieren von Alkylen zu AlkyI, HydroxyalkyI Oder Dihy- 
droxyalkyl Oder 

g) bel einer Vert)indung der Formel I wie In Anspruch 1 definiert. Umwandein von einer Oder mehreren der 
Gruppen R^ bis R^ in eine andere Oder andere Gruppen Ri bis R^ Oder 

h) Umsetzen einer Verbindung der Formel Vf II 
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R3 R2 

CH3 



worin bis wie in Anspruch 1 definiert sind und X Sauerstoff oder Schwefel ist, mit einer Verbindung der 
Formel IX 



CHgN^C: 



IX 



um eine Verbindung der Formel la 



R3 r2 



zu bilden, worin R^ bis R^ und X wie oben definiert sind, oder 

i) Umsetzen einer Verbindung der Formel VIII oben, worin X Sauerstoff ist, mit einer Verbindung der Fonnet X 




um eine Verbindung der Fomnel lb 
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R3 . R2 

R5 CH-CHj-CHjK^ 




zu bilden, worin bis wie in Anspruch 1 definiert sind, Oder 
j) Umwandein einer Verbindung der Formel XI 




lb 



R3 r2 



R' 



worin Ri bis R' wie in Anspruch 1 definiert sind. in eine Verbindung der Formel XII 



R3 R2 



r5 "^-CHj-CHj-N^ 7 ^ 



worin R^ bis R^ wie in Anspruch 1 definiert sind, Oder 
k) Umwandein einer Verbindung der Fomiel XIII 
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r3 R2 



worln Ri bis wie In Anspruch 1 definiert sind und X Sauerstoff oder Schwefel ist, in eine Verbindung der Formel 
XIV 



r3 Bfi 



worln Ri bis R^ und X wie oben definiert sInd und R^ und R^ unabhdngrg voneinander Wasserstoff oder Alky! sind, 
und 

i) wenn ndtig, Abspalten der Hydroxyschutzgruppen in den erhaltenen Verbindungen. 

II) wenn gewunscht. UmwandeIn der erhaltenen Basen der Fomiel I in deren Saize mit physiologisch vertrflg- 
llchen Sauren, oder umgekehrt, und/oder 

iil) wenn gewOnscht, Auftrennen einer erhaitenen Mischung von optlschen Isomeren in die einzelnen Enan- 
tiomeren. 



Revendications 

1. Connpos^ de Formule I : 

. r3 r2 

/ 2 ^1^7 

Ar 



Formule I 



48 



EP 1 019 358 B1 



dans iaquelle : 

Ri est hydrogdne. hydroxy, alkyle, alkoxy. hydroxyalkyle. trifluorom6thyle. amino, alkylcarbonylamlno. alkyl- 

carbonyloxy. halogfene, 

R2 et R3 sont Ind6pendamment hydrog^ne. hydroxy, alkyle. alkoxy. hydroxyalkyle. halog6ne, alkoxycarbony- 
latkyle, carbamoyle. suiphamoyle, 

est ohhydroxyalkoxy. ©-amlnoalkoxy, (o-amlnoalkylamino. alkoxyalkyle, hydroxyalkoxyalkylaminoalkyle. 
alkoxycarbonylalkyle. dihydroxyalkyle. formyle. aikylcarbonyle. alkoxycarbonylalkyle. alkylcarbonylaminoalk- 
yle, aminoalkyle, alkylaminoalkyle. dialkylaminoalkyle. carboxylalkyle. carbamoylalkyle, carboxamidoalkyle, 
carboxyle, amino, nitro. cyano. nltrilo. cyanoalkyle. azido, un alkyle ayant au molns deux atomes de carbone, 
un alkoxy ayant au moins deux atomes de carbones. un hydroxyalkyle ayant au moins deux atomes de car- 
bones, 

R5 est hydrogene, halogens, alkyie. 

Ar est un aryle ou un h6t6roaryle pouvant etre mono- ou ind6pendamment di-substitu6 par un alkyle. alkoxy, 
hydroxy, hydroxyalkyle. halog^ne, alkoxycarbonylalkyle. carbamoyle, suiphamoyle, et 
R6 et R7 sont des groupes hydrocarbyles pouvant §tre identiques ou diff6rents, contenant ensemble au moins 
trois atomes de carbone. et pouvant porter un ou plusieurs groupes hydroxy, dans lesquels les atomes de 
carbones peuvent §tre interconnect6s par des atomes d'oxyg6ne, et dans Iaquelle R6 et R^ peuvent former 
un cycle avec I'azote amin6 ; d ta condition que (a) lorsque : 

(i) au moins deux des elements R2. R3 et R5 sont autres qu'hydrog6ne. ou 

(ii) R^ est autre qu'hydroxy ou mfethoxy. et Ar est autre qu'un ph6nyle ortho-substitu6 par hydroxy ou 
m^thoxy, ou 

(iii) Ar est un h6t6roaryle. ou 

(iv) au moins un des 6l6ments et R^ est un cydoalkyle ou un hydrocarbyle aromatique, alors 

R* peut §tre hydrogdne. m6thyle, m6thoxy. hydroxym6thyle. hydroxy, halog6ne. carbamoyle. suiphamoyle; 
et d la condition que (b), lorsque : 

Ar est un ph6nyle non substitu6. alors R\ R2. r3, r4 et r5 ne peuvent tous Stre des atomes d'hydrog^ne ; 
leurs sels avec des acides physlologiquement acceptables et, lorsque les composes peuvent §tre sous la 
forme d'isom6res optiques. le melange rac6mique et les 6nantiom6res individuels. 

Compose selon la revendication 1, dans lequel R^ est (o-hydroxyalkoxy. co-aminoalkoxy, ©-amlnoalkylamino, alk- 
oxyalkyle. hydroxyalkoxyalkylaminoalkyle. dihydroxyalkyle. formyle, aikylcarbonyle, alkoxycarbonyle, alkoxycar- 
bonylalkyle. alkylcarbonylaminoalkyle. aminoalkyle. alkylaminoalkyle. dialkylaminoalkyle, carboxylalkyle, carba- 
moylalkyle, carboxamidoalkyle, carboxyle. amino, nitro, cyano, nitrilo, cyanoalkyle ou azido. 

Compos6 selon la revendication 2. dans lequel R^ est hydrogdne ou m§thyle. R2, R3 et R5 sont soit tous des 
atomes d'hydrogdne, soit un des 6l6ments R2, R3 et RS est m6thyle. m6thoxy, hydroxy, carbamoyle. suiphamoyle, 
ou halog^ne et les autres sont des atomes d'hydrogfene. et Ar est un ph6nyle ou un ph6nyle mono ou ind6pen- 
damment disubstttu6 par m6thyle, m6thoxy. hydroxy. hydroxym6thyle, carbamoyle, suiphamoyle ou halog^ne. 

Compost selon la revendication 1 . dans lequel Ar est un h^t^roaryte. 

Compos6 selon la revendication 4 dans lequel R^ est hydrog6ne ou m6thyle, et soit R2. R3, r4 et rs sont tous 
des atomes d'hydrog^ne, soit un des 6I6ments R2, R3, r4 et r5 est m6thyle. m6thoxy, hydroxy. hydroxym6thyle, 
carbamoyle, suiphamoyle ou halog6ne. et les autres sont des atomes d'hydrogdne. 

Compos§ selon la revendication 1. dans lequel R^ est hydrog§ne, alkyke. hydroxyalkyle, trifluorom6thyle. amino, 
alkylcarbonylamlno. alkylcarbonyloxy ou halog^ne, et Ar est autre qu'un ph6nyle ortho-substitu§ par hydroxy ou 
alkoxy. 

Compos6 selon la revendication 6. dans lequel R^ est hydrogene ou m6thyle. R2, R3. r4 gt r5 sont soit tous des 
atomes d'hydrog^ne. soit un des 6l6ments R2. R3, r4 et R5 est m6thyle. m6thoxy. hydroxy, carbamoyle. suipha- 
moyle ou haIog6ne. et les autres sont des atomes d'hydrogdne. et Ar est un ph6nyle ou un ph6nyle mono- ou 
ind6pendamment di-substitu6 par m6thyle. m6thoxy. hydroxy. hydroxym6thyle. carbamoyle, suiphamoyle ou 
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halog^ne. 

8. Compos§ seton (a revendication 1, dans lequel au moins un des elements el est un cycloalkyle, un hydro- 
carbyle aromatique ou une chaine hydrocarbyle dans laquelle les atomes de carbone sont interconnectes par des 
atomes d'oxygdne en au moins une position. 

9. Compos6 selon la revendication 8, dans lequel R^ est hydrog^ne ou m6thyle, R2, r3, r4 ©t R5 sont soit tous des 
atomes d'hydrogfene, soit un des 6l6ments R2, R3, r4 et R5 est m6thyle. m6thoxy, hydroxy, carbamoyle, sulpha- 
moyle ou halogdne, et les autres sont des atomes d'hydrog^ne, et Ar est un ph6nyle ou un phenyle mono- ou 
ind6pendamment di-substitu6 par m6thyle, m^thoxy, hydroxy, hydroxym^thyle, carbamoyle. sulphamoyle ou 
halogdne. 

10. Compost selon I'une quelconque des revendications 1^9, dans lequel R^ est hydroxy, halog6ne, trifluoromethyle, 
amino. m6thoxy ou hydroxym^thyie. 

11. Compost selon Tune quelconque des revendications 1 d 10, dans lequel R^ et R^ sont ind^pendamment hydro- 
g6ne. hydroxy, ou hydroxymSthyle. 

12. Compose selon I'une quelconque des revendications 1 a 10, dans lequel R^ est hydrogdne, formyle. alkoxycar- 
bonyle, alkylcarbonyle, hydroxyalkyle. alkoxyalkyle, carboxamldoalkyle. carbamoylalkyle. aminoalkyle, amino, azi- 
do. cyanoalkyle, carboxy ou carboxyalkyle. 

13. Compps^ selon la revendication 12, dans lequel R^ est hydrog§ne. formyle, hydroxym6thyle, hydroxyethyle, hy- 
droxypropyle. hydroxybutyle, hydroxypentyle, hydroxyhexyi, 6thoxym6thyle, m6thoxycarbonyle. amino, aminopro- 
pyle, ac§tyle. 1 ,2-hydroxy6thyle. 6thylaminom6thyle, ou hydroxy6thoxy-§thylamino6thyle. 

14. Compost selon I'une quelconque des revendications 1 d 13. dans lequel R5 est hydrogdne. 

15. Compos6 selon I'une quelconque des revendications 1 a 14, dans lequel chacun des 6l§ments R^ et R^ d6signe 
ind6pendamment un groupe hydrocarbyle satur6. en particulier un groupe hydrocarbyle aliphatique satur6 tel qu'un 
alkyle de d Cg. plus particulidrement un adamantyl ou un alkyle de d Cg. R^ et R^ contenant ensemble au 
moins trois. de pr^f^rence quatre. atomes de carbone. 

16. Compose selon I'une quelconque des revendications 1 d 14. dans lequel R^ et R^, pris ensemble, ferment un cycle 
avec I'azote amin6. 

17. Compos6 selon I'une quelconque des revendications 1 d 16. dans lequel au moins un des §l6ments R® et R^ 
comprend une chafne de carbone ramifi^e. 

18. Compos6 selon I'une quelconque des revendications 1^17, dans lequel Ar est thi6nyl, pyn^l, thiazolyl. oxazolyl. 
m^thytthiazolyi ou m6thypynryl. 

19. Compost selon la revendication 1. qui est : 

N,N-diisopropyl-3-(2-fIuoroph6nyl)-3-ph6nylpropanamine chlorhydrate, 
N,N-diisopropyl-3-(5-formyl-2-hydroxy-ph6nyl)-3-ph6nylpropanamlne. ou son isomfere (R). 
N.N-dlisopropyl-3-{2-hydroxy-5-m6thyloxycarbonyl-ph6nyl)-3-ph6nylpropanamlne. ou son isom6re (R), 
N.N-diisopropyl-3-(5-ac6tyl-2-hydroxyph6nyl)-3-ph6nylpropanamine, ou son isom6re (R), 
N.N-diisopropyl-3-(2-hydroxy-5-(2-hydroxy6thyl)-ph6nyl]-3-ph6nylpropanamine. ou son Isom^re (R), 
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxy6thyl)-ph6nyl]-3-ph6nylpropanamine, ou son isom^re 3 (R). 
N,N-dlisopropyl-3(R)-[5-(1(R*).2-dihydroxy6thyl)-2-hydroxyph6nyl]-3-ph6nylpropanamrne. ou son isomfere 1 
(S*). 

N.N-diisopropyl-3-(2-hydroxy-5-(6-hydroxyph6xyl)-ph6nyl]-3-ph6nylpropanamine, ou son Isomfere (R), 
N.N-diisopropyl-3-(5-6thoxym6thyl-2-hydroxyph6nyl)-3-ph6nylpropanamine, ou son isomdre (R), 
N.N-diisopropyl-3-[5«(3-aminopropyl)-2-hydroxyph6nylJ-3-ph6nylpropanamine. ou son lsom6re (R). 
N,N-diisopropyl-3-[5-(3-ac6tamidopropyl)-2-hydroxyph6nyl]-3-ph6nylpropanamine. ou son isom^re (R). 
N.N-diisopropyl-3-[5-(2-cyano6thyl)-2-hydroxyph6nylJ-3-ph6nylpropanamine. ou son isom6re (R). 
N.N-diisopropyl-3-(5-amino-2-hydroxyph6nyl)-3-ph6nylpropanamine. ou son isom^re (R), 
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N.N-diisopropyl-3-(5-azido-2-hydroxyph6nyl)-3-ph6nytpropanamine. ou son Isomfere (R), 
N.N-cliisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)-ph6nyl]-3-ph6nylpropanamine. ou son isom§re (R), 
N-cyclobutyl-N-m6thyl-3-(2-hydroxyph6ny))-3-ph6nylpropanamine, 
N,N-diisopropyl-3-(2-hydroxyph6nyl)-3-(2-thj6nyl) propanamlne. ou 

N,N-diisopropyl-3-(2-hydroxy-5-m6thylph§nyl)-3-{2-thl6nyl) propanamine. ou son isomdre (R). 

20. Compost selon I'une quelconque des revendications 1^19, pour utilisation dans una substance pharmaceutic 
quement active, en particulier un agent anticholinergique. 

21. Composition pliannaceutique comprenant un compost selon I'une quelconque des revendications 1 d 19. et de 
pr6f6rence un v^hlcule pharmaceutique compatible. 

22. Utilisation d'un compos6 selon Tune quelconque des revendications 1 d 19 pour la preparation d'un medicament 
anticholinergique. 

23. Precede de preparation d'un compose selon I'une quelconque des revendications 1^19. qui comprend : 

a) la reaction d'un compose de Formule II 



r3 R2 




Fonnule n 

dans laquelle R^ a R^ et Ar sont tels que definis dans la revendlcation 1 , et Y est un groupe partant. avec une 
amine HNR^, R7, dans laquelle R^ et R^ sont tels que definis cl-dessus. ou 

b) la reduction d'un compose de Formule HI 

r3 R2 

Ar 

Fonnule ni 

dans laquelle R^ d R^ et Ar sont tels que definis dans la revendlcation 1 et tout groupe hydroxy peut dtre 

protege, ou 

c) la N-alkylation d'une amine secondaire de Fonnule IV 
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r3 r2 
Ar 

Formule IV 

dans laquelle a R5 et Ar sont tels que d6finis dans la revendication 1 et tout groupe hydroxy peut §lre 
prot^g6, et dans laquelle Z a la m§me signification que et R^, ou 

d) la reduction d'un compost de Fonnule Va ou Vb 



r3 r2 

r5 \C=CH2-CH^nC - 
Ar 



Fonnule Va 



r3 r2 




Ar 



Formule Vb 



dans laquelle Ri d et Ar sont tels que d6finis dans ia revendication 1 et tout groupe hydroxy peut dtre 
prot6g§, et dans laquelle W d^signe un groupe hydroxy ou halogdne, ou 



e) dans un composd de Formule VI 



52 



EP 1 019 358 B1 



10 



15 



20 



25 



30 



35 



40 



45 



r3 r2 

At 

Formule VI 

dans laquelle R2 a et Ar sont tels que d6finis dans la revendication 1, et R^a est carboxyl ou alkoxy, la 
conversion de R^a en hydroxy, ou 

f) dans un compost de Formule VII 




^ / ^2 



r6 



At 

Formule VII 



dans laquelle Ri . R^, r7 et Ar sont tels que d6finls dans la revendication 1 , et un des 6l§ments R2b ^ R^b est 
alkyl^ne et les autres sont tels que d6finis dans la revendication 1 pour R2 d RS, la r6duction de ralkyl6ne en 
alkyle, hydroxyalkyle ou diliydroxyalkyle. ou 

g) dans un compos§ de Formule I tel que d6fini dans la revendication 1. la conversion d'un ou plusieurs des 
groupes R^ d R^ en un autre groupe ou en d'autres groupes R^ d R5 ou 

h) la reaction d*un compost de Formule VIII 
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FormuleVm 



dans laquelle Ri d sont tels que d6finis dans la revendication 1, et X est oxygdne 
ou soufre, avec un compost de Fomnule IX 



CHjNsC : 



formule IX 



pour fonner un compost de Formule la 

r3 r2 

\ / 



CH~CH2-CH--1<' - 



Formule la 



dans laquelle d et X sont tels que d^finis ci-dessus, ou 



i) la reaction d'un compost de Formule VIII d^fini ci-dessus. dans lequel X est oxygdne, avec un compost de 
Formule X 




OH 



NFU 



Fonnule X 



pour former un compos6 de Formule lb 
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r3 r2 

r5 CH-CHo-CH--N^ 



R^ 




Formule lb 



dans laquelle d sont tels que d§finis dans la revendication 1. ou 
j) la conversion d'un compose de Fomnule XI 




o 



Formule XI 

dans laquelle R^ d R^ sont tels que d6finis dans la revendication 1, en un compost de Formule XII 



r3 r2 

r'S CH-CH2-CH2-N^j^7 




dans laquelle R^ k sont tels que d^finis dans la revendication 1. ou 
k) la conversion d'un compost de Formule XIII 



Formule XII 
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r3 R2 




r5 CM-CH2-CH2-NC, 



Formule XIII 



dans laquelie a sont tels que d6finis dans la revendication 1. el X est oxyg6ne ou soufre. en un compos6 
de Formule XIV 



dans laquelie R^ ^ R^ et X sont tels que d6finls ci-dessus, et R^ et R^ sont Ind6pendamment hydrogdne ou alkyi, et 

(i) si n6cessaire, la s6paration des groupes de protection des 6l6ments hydroxy dans les compos6s obtenus, 

(ii) si d6sir6, la conversion des bases de Fonnule I obtenues en leurs sels avec des acides physiologiquement 
acceptables. ou vice versa, et/ou 

(Iti) si d6sir6, la separation d*un melange obtenu d'isomdres optlques en 6nantiom§res individuals. 




Formule XIV 
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